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Another step towards 
greater airline safety 


he new Kollsman Altimeter Setting Indicator for airway control stations pf 


vides a direct, continuous, accurate indication of the altimeter setting for broadcast to the aircraft. By 


eliminating potential sources of error and delay present in existing methods, the Altimetet sci 


Indicator offers another step towards greater airline safety. By its greater accuracy it also make 


possible more accurate indication by the altimeters in the aircraft — an important consideration t! 


steps towards all-weather flight. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK ° GLENDALE, CALIFORNIA 
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THE HEART OF THE REPUBLIC > 


THUNDERJET AILERON CONTROL SYSTEM 


CYLINDERS e SELECTOR 
VALVES e FOLLOW-UP 
VALVES e¢ CHECK VALVES 
RELIEF VALVES e HAND 
PUMPS POWERPAKS 
LANDING GEAR OLEOS 
SOLENOID VALVES 
ON-OFF VALVES SERVO 
CYLINDERS e¢ TRANSFER 


VALVES e CUT-OUT 
VALVES e SPEED CONTROL 
VALVES 


IS THE ELE CTR OL POWER BOOST CONTROL VALVE 


Tue POWER BOOST CON- 
TROL VALVE developed by 
ELECTROL for the REPUBLIC 
THUNDERJET P-84 aileron 
control system is another ex- 
ample of the use of ELECTROL 
where dependability 


is essential. 


ELECTROL....... 


FOR BETTER HYDRAULIC DEVICES 
KINGSTON, NEW YORK 
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: Wyman-Gordon has originated and developed many forging designs in steel, | | 


aluminum and magnesium and has pioneered in the development of proper grain 


flow. . . . Typical of such a development: an aluminum alloy piston forging 


Standard of the Industry for Sixty Years 


WYMAN- GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 
HARVEY, ILLINOIS —_ «. DETROIT, MICHIGAN 
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ENGINEERING 
REVIEW 


Cover—German Arada, at Naval Air Material Cen- 
ter, about to be launched from catapult taken off the 


captured German vessel ‘‘Prinz Eugen.” Vol. 6 August, 1947 No. 8 
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Contribute to the Performance 


Finest Automobiles, Trucks, 


Industrial Engines 


Our engineers will welcome an opportunity 

to discuss the application of Eaton tappets 

to engines now in design or in production. eres a mean 
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JAS. News 


A Record of People 


and Euents 


of Interest te Institute Members 


Celebrate 15th Anniversary 
at Summer Meeting Dinner 


Assistant Secretary of Navy for Air, Guest of Honor, 
Discusses Future National Defense; Welcomes New 
U.S. Air Force as Sister Service with Great Tradition 


ARKING THE Institute of the Aero- 
M nautical Science’s 15th Anniver- 
sary, members celebrated establish- 
ment of the organization in 1932 by 
the original founder members at the 
Annual Summer Meeting Dinner held 
in the Embassy Room of the Hotel 
Ambassador, Los Angeles, August 8. 
Guest of honor and principal speaker 
of the evening was John Nicholas 
Brown, Assistant Secretary of Navy 
for Air and an Honorary Member of 
the Institute, who appeared in place 
of James V. Forrestal, formerly Secre- 
tary of Navy, now Secretary of 
Defense. 

Occasion was further marked by the 
presence of Past-Presidents of the In- 
stitute who were called upon by Toast- 
master Preston R. Bassett, this year’s 
President, to recount some of the out- 
standing services rendered by I.A.S 
to the aviation industry since the first 
Annual Meeting at Columbia Univer- 
sity in New York on January 26, 1933. 


> Balanced Defense—In his speech 
the Assistant Secretary of Navy for 
Air spoke on ‘“‘Balanced National De- 
fense” in which he welcomed the U.S. 
Air Force as a sister service with a 
tradition of great triumph already 
behind it. 

The speech was a discussion of the 
means by which the National Security 
Act of 1947 is intended to give us a 
national defense setup that will be in 
balance without respect to the size of 
the several services. Some details of 
how such a defense organization will 


be arrived at were given by the 
Assistant Secretary. 

This law, Mr. Brown said, is essen- 
tially a plan for relating to each other 
all of the elements upon which we 
rely for the safety of the United 
States. 

Brief mention was made of the 
future of Naval aviation within the 
new defense organization. 


> 15 Years’ 


Accomplishments 
Gene’’ Root, Los, Angeles Section 
Chairman and Host for the Summer 
Meeting, introduced President Pres- 
ton R. Bassett, who reviewed the In- 
stitute’s 15 years of accomplishments 
in serving the industry. Mr. Bassett 
then called on. the Past-Presidents 
who were present to brief members on 
particular achievements in each of the 
years of their periods of office. 

The 2-day program, beginning Au- 
gust 7, got under way with the morning 
session: ‘“‘Techniques of High Speed 
Model Testing,” chairmanned by A. 
E. Puckett, Chief, Wind Tunnel Sec- 
tion, Jet Propulsion Laboratory, Cali- 
fornia Institute of Technology. 

Afternoon session, under chairman- 
ship of Smith J. de France, Engineer- 
in-Charge, Ames Aeronautical Lab- 
oratory, N.A.C.A., was devoted to 
“Progress in High Speed Flight Re- 
search.” 

On August 8, A. E. Lombard, Jr., 
Engineering Consultant, Consolidated 
Vultee Aircraft Corporation, con- 
ducted the morning session entitled 
“Design and Performance Trends.”’ 


o 


John Nicholas Brown, Assistant Secretary of 
Navy for Air. 


Final session in the afternoon, ‘‘Power- 
plant and Aircraft Development,” 
was under chairmanship of Arthur E. 
Raymond, Vice-President—Engineer- 
ing, Douglas Aircraft Company, Inc. 

Much of the Meeting’s success can 
be attributed to the Program Com- 
mittee, under Chairman Willis M. 
Hawkins, Lockheed Aircraft Corpora- 
tion, which made all arrangements for 
the sessions. 


JAS. Calendar 


September 2- Joint Meeting, Royal 
,1947 Aeronautical Soci- 


ety, London, England 

December 17, Wright Brothers 

1947 Lecture, Wash- 
ington, D.C 

January 27-29, Sixteenth Annual 

1948 Meeting, New 


York 


For details see page 64 
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L.A.S. Members View Latest Navy Air Developments 
at Philadelphia Naval Base Air Units 


Admiral Royce Welcomes Institute to Air Material Center at League Island and 
Johnsville Aircraft Modification Unit 


Opportunity to see Navy's newest developments in guided missiles and air- 
craft control and launching devices was given 113 aviation experts and members 


of the Institute of the Aeronautical Sciences June 18 and 19. 


of a 2-day visit to the Naval Air Ma- 
terial Center at League Island and its 
subordinate command, Naval Aircraft 
Modification Unit, at Johnsville. Var- 
ious phases of experimental, test, and 
development work being conducted by 
the Navy were exhibited and demon- 
strated, and Institute members were 
able to exchange views with the Navy 
on aeronautical problems vital to 
national defense. 


> Four Commands—Naval Air Ma- 
terial Center is divided into four sub- 
ordinate commands: Naval Aircraft 
Factory (forerunner of N.A.M.C.); 
Naval Experimental Station, which 
develops new types of aircraft equip- 
ment; Naval Auxiliary Air Station, 
which tests Navy planes and operates 
Mustin Field; and Naval Aircraft 
Modification Unit. 

Main function of N.A.M.C. is to 
undertake high priority test and de- 
velopment work for Bureau of Aero- 
nautics on a job-lot basis. Center 
also helps determine standard speci- 


The tour was part 
fications for airplane parts and many 
types of materials. 


> Modification Unit—First day's visit 
was to the Aircraft Modification 
Unit at Johnsville, 20 miles north of 
Philadelphia, where Navy modifies 
planes for special purposes and does 
experimental work on special weapons. 

Following an address of welcome by 
Capt. C. E. Kirkbride, Commanding 
Officer of the Modification Unit, a talk 
on “Guided Missiles” 
companied by official Navy films on 
the history of the subject. 

Included in the program were field 
demonstrations of a pilotless F6F-5K 
Drone Grumman 
with radio control, a type used at 
Bikini atomic bomb tests); a TD2C 
Drone exhibition; firing of acid- 
aniline engines used to power pilotless 
aircraft, and firing of pulse-jet en- 
gines. 

The day ended with a dinner held at 
the Engineers Club attended by Rear 


was given ac 


(regular 


6 


Hellcat , 


Adm. Donald Royce, Commander 
Naval Air Material Center, and his 
staff. 


> Catapult Demonstration Next 
day’s tour was of the Air Material 
Center, site of the Naval Aircraft Fac- 
tory, said to carry on a greater diver- 
sity of aeronautical work than any 
other similar aeronautical organiza- 
tion in the world. 

Welcomed by Admiral Royce, mem- 
bers observed demonstrations of sev- 
eral types of catapults, including a 
German model, and arresting gear it- 
stallations. 

A luncheon was given the group at 
the Officers Club at which the picture 
(above) of members and Navy person- 
nel was taken. 

In addition, the group was com 
ducted through the Center’s various 
laboratories including Aeronautical 
Materials, Structures, Engine, Instru- 
ments, Radio and Radar, Medical, 
and Aeronautical Photographic Ex- 
perimental. 

Additional photos of the tour may 
be found on the front cover and of 
pages 20 and 21. 
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Fairchild Publication Fund 


Expanded 


A program for the use of the Publi- 
cation Fund provided the Institute 
several years ago by Sherman M., 
Fairchild has recently been inaugur- 
ated. This Fund, originally intended 
for use in the publishing of important 
but highly specialized papers, has not 
been fully employed during the war 
years because of lack of man power, 
paper shortages, and other limiting 
factors. 

Plans now being carried out (with 
the approval of Mr. Fairchild and the 
Fund Committee) call for a broader 
use of the Fund than was originally 
conceived. Through this program, 
the Institute is now in a position to 
render another valuable service to its 
members and to the industry. 

Printing, ozalid, and photostating 
equipment, permitting rapid and inex- 
pensive reproduction of papers and 
articles in preprint form, have been in- 
stalled in the Institute’s New York 
offices. A special department to 
handle the production and distribu- 
tion of all preprints has also been 
set up. 

Because of space limitations in the 
REVIEW and the JOURNAL OF THE 
AERONAUTICAL SCIENCES, it has been 
impossible in the past to publish all 
worthy papers received by the Insti- 
tute or presented at its meetings. 
Many such papers, of high technical 
value but of interest to a compara- 
tively small group of specialists in par- 
ticular fields, have had to go by the 
board. These papers and all similar 
ones received in the future can now be 
made available to members at nominal 
cost. 

The Preprint Page (page 19 in this 
issue) will be utilized each month to 
list all papers currently available. 


Soderberg Named M.I.T. 
Engineering Department Head 


Appointment of Prof. C. Richard 
Soderberg as Head of Massachusetts 
Institute of Technology Department 
of Mechanical Engineering has been 
announced by President Karl T. 
Compton. An Associate Fellow of 
I.A.S., Professor Soderberg’s appoint- 
ment will permit Dr. Jerome C. Hun- 
saker, who has been head of both the 
departments of mechanical and aero- 
nautical engineering since 1933, to de- 
vote entire attention to direction of 
M.LT.'s rapidly expanding program 
ol research and instruction in aero- 
nautical engineering, a field in which 
he is widely recognized as an author- 
ity, 
>Authority on Turbine Design— 
Professor Soderberg, who has been 


I.LA.S. NEWS 


Sherman M. Fairchild. 


Deputy Head of the Department of 
Mechanical Engineering and is well 
known in applied mechanics field, is 
an internationally recognized author- 
ity on turbine design. 

Before coming to M.I.T. in 1938, 
Professor Soderberg was Manager of 
Westinghouse Electric Corporation’s 
Turbine Division. A native of Sweden, 
he came to this country in 1919 on a 
fellowship from the Scandinavian- 
American Foundation, spending a 
year in advanced study of naval 
architecture at M.I.T. and the Uni- 
versity of Michigan. He received a 
bachelor’s degree from M.I.T. 
> War Duties—During World War 
II Professor Soderberg served on the 
National Advisory Committee for 
Aeronautics’ special committee on jet 
propulsion. Other services: consult- 
ant on development and design of 
power plants in torpedoes; served on 
Government committees for studies of 
tank design and evaluation of gas tur- 


W. A. M. Burden, an Honorary Member 
of the Institute, resigned as Assistant Secre- 
tary of Commerce for Air, effective June 30. 


bine power plants for ships; consult- 
ant to various engineering firms en- 
gaged in war work. 

Since the war he has been a member 
of the subcommittee on turbines of 
N.A.C.A. and chairman of the panel 
for aircraft, fuels, and propulsion of the 
Scientific Advisory Board of Army Air 
Forces. 

A member of the National Academy 
of Sciences, Professor Soderberg is a 
Fellow of the American Academy of 
Arts and Sciences, a member of the 
American Society of Mechanical Engi- 
neers, Society of Naval Architects and 
Marine Engineers, and Society of 
Automotive Engineers. He also is a 
member of the British Institution of 
Mechanical Engineers, Svenska Tek- 
nologforeningen, and American So- 
ciety of Swedish Engineers. 
> Named to Air Safety Board—Dr. 
Hunsaker, who recently was named to 
President Truman’s special Air Safety 
Investigating Board, as head of De- 
partment of Aeronautical Engineering, 
will have charge of Navy’s new super- 
sonic wind tunnel now under construc- 
tion. 

An Honorary Fellow and _ first 
President of I.A.S., Dr. Hunsaker has 
been active in aeronautics since 1913. 
In 1941 he was called to Washington 
to serve as Coordinator of Research 
and Development for the Navy De- 


partment. Later he succeeded Dr. 
Vannevar Bush as Chairman of 
N.A.C.A. At the same time he con- 


tinued to handle the general adminis- 
tration of M.I.T.’s Department of 
Aeronautical and Mechanical Engi- 
neering with the assistance of Pro- 
fessor Soderberg as deputy for me- 
chanical engineering and Professor 
Otto C. Koppen as deputy for aero- 
nautical engineering. 

Dr. Hunsaker is an Honorary Fel- 
low of the Royal Aeronautical So- 
ciety, an Honorary Member of the In- 
stitution of Mechanical Engineers of 
Great Britain and The American So- 
ciety of Mechanical Engineers, a Fel- 
low of the American Physical Society 
and American Academy of Arts and 
Sciences, and a member of other 
notable scientific societies. In 1933 
he was awarded the Daniel Guggen- 
heim medal for his contributions to 
aeronautical science and in 1942 was 
honored by the Franklin Institute 
with award of the Franklin Medal. 


1.A.S. Newslines 


> Capt. Ralph S. Barnaby, President 
of Soaring Society of America, has 
announced a National Soaring Trophy 
established in memory of late Richard 
C. du Pont. A Fellow of the Insti- 
tute, Captain Barnaby is serving 
fourth term as President of S.S.A. 
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> Dr. Karl T. Compton, President of 
M.I.T. and Fellow of I.A.S., chair- 
manned President Truman’s Advisory 
Commission on Universal Military 
Training. 

>A. A. Gassner, Gassner Aircraft 
Engineering, is heading research into 
design of coal-burning gas-turbine 
locomotive for Chesapeake & Ohio 
Railway. New engine will be jet de- 
sign. Mr. Gassner is an Associate 
Fellow. 

>F. W. Mesinger, Associate Fellow, 
with Norma-Hoffmann Bearings Cor- 
poration 28 years, recently was elected 
to Board of Directors at stockholders 
meeting. 

> F. R. Shanley, a Fellow of LA.S. 
and Division Engineer in Charge of 
Engineering Research, Lockheed Air- 
craft Corporation, Burbank, resigned 
to devote next year to writing on 
aeronautics and structures. 

> D. Roy Shoults resigned as Vice- 
President in Charge of Engineering, 
Bell Aircraft Corporation. An Asso- 
ciate Fellow of the Institute, Shoults 
recently was elected National Chair- 
man of Aircraft Industries Associa- 
tion. 

> Robert J. Woods, resigned from 
Bell Aircraft’s board, will continue 
with Bell as engineering consultant 
Woods is a Fellow of the Institute. 


Gifts to the Institute Collections 


Insignia of the air forces of China, 
Czechoslovakia, Denmark, Finland, 
France, Great Britain, India, the 
Netherlands, and Portugal were re- 
ceived from Robert Blackburn, of 
London. Mrs. Bella C. Landauer 
added to her previous generous gifts 
with an American print, ‘‘Fairmount,”’ 
showing various modes of transporta- 
tion in the nineteenth century, in- 
cluding a balloon. Jerome C. Lederer 
added N.A.C.A. Wartime Reports and 
other publications to his previous 
gifts. W. A. M. Burden sent 200 
issues of periodicals, adding to his 
previous generous gifts. 

The Institute for Mathematics and 
Mechanics of New York University 
gave 18 of its reports. Preprints of its 
Symposium on the Failure of Metals by 
Fatigue were received from The Uni- 
versity of Melbourne through the 
courtesy of J. Neill Greenwood. A 
Bibliography on Avtation and Eco- 
nomic Entomology of the U.S. Depart- 
ment of Agriculture was received from 
the Manufacturers Aircraft Associa- 
tion through the courtesy of James M. 
Clark. Copies of Pressure Pattern 
Flight and Single Heading Flight were 
received from the Special Devices 
Center of the U.S. Navy Department. 
Charles-Yves Peslin, of Brest, sent his 
biography of Jean-Marie Le Bris, the 
French glider pioneer. The British 


ENGINEERING REVIEW—AUGUST, 1947 
Supply Office added bibliographies, 
indexes, and translations to its pre- 
vious generous gifts. 


Lagarde; Popular Science Monthly; 
Reynolds Metals Company; Soaring 
Society of America; Standard (jj 
Company of New Jersey; Texas En- 
gineering Experiment Station; Union 
Industrial Argentina; U.S. Air Ma- 
teriel Command; Bureau of Ships: 
Civil Aeronautics Board; Federal 
Power Commission; Securities and 
Exchange Commission; and Westing- 
house Electric Corporation. 


Additional gifts were received from 
the Air Transport 
America; British 


Association of 
Information Serv 
ices; Chase Brass and Copper Co., 
Inc.; V. J. Chalwin; Chrysler Cor- 
poration; Fairchild Aircraft Division, 
Fairchild Engine & Airplane Corpora 
tion; Karlis Irbitis; A. Martinot- 


Corporate Member News 


@ Aerojet Engineering Corporation has been selected as interim training center for 
specialized engineering students by University of California at Los Angeles. 

@ Aeroproducts Division of General Motors Corporation has received contract from 
University of Illinois for research and development of propeller theory for propellers op- 
erating continuously at supersonic speeds, regardless of forward velocity of airplane 

@ Allis-Chalmers Manufacturing Company has formed new turbopower development 
department in its Engineering Development Division. New department will pursue 
turbopower development for ships, locomotives, and stationary plants. 

@ American Airlines System has installed semiautomatic ticket vending machine at 
Airlines Terminal in New York, has contract for 250 more. 
issues ticket in less than 5 sec. 

@ American Overseas Airlines, Inc., has been granted a license by F.C.C. to transmit 
public correspondence by radio from planes to ground stations. 

@ Bendix Aviation Corporation purchased engine test house, landing gear test building, 
and air box laboratory—part of its wartime testing plant at South Bend—from War 
Assets Administration for $80,000. 

@ Bendix Products Division, Bendix Aviation Corporation, has taken over Plant 11, 
division’s former war plant at South Bend, occupying it with equipment for increased 
production 

@ Boeing Aircraft Company conducted 3-week preview class for 21 C.A.A. inspectors at 
new Boeing Stratocruiser Training School. Some 520 air-line employees will take com- 
plete training course in classes scheduled to start this summer, continue into 1948 

@ Continental Motors Corporation’s new engine assembly plant at Muskegon has been 
placed in operation 
past 18 months 

@ Eastern Air Lines, Inc., new Mexico City headquarters, located in nine-story building 
at corner of Paseo de la Reforma and Morelos Avenue, comprise Traffic and Sales Man- 
ager, Reservations, Accounting, Express, and Ticket offices. 

@ Ethyl Corporation has announced $20,000,000 construction program for expanding its 
manufacturing facilities. 


Device prints, audits, and 


New plant is part of $10,000,000 reconversion program initiated in 


New investment will provide for additional capacity at com- 
pany’s Baton Rouge, La., plant, now occupying 200 acres. 

@ Fairchild Engine & Airplane Corporation will administer training school for scientists 
working on Nuclear Energy for Propulsion of Aircraft at Oak Ridge, Tenn. 

@ General Electric Company has established an Airport Lighting Section, responsible 
for marketing lighting systems for large and small airports, in company’s Lighting Di- 
vision. 

@ The Goodyear Tire & Rubber Company’s subsidiary, Goodyear Aircraft Corporation, 
has acquired 115,000 sq.ft. additional floor space for manufacturing operations in Plant 
D at Akron Airport. Company has opened newest overseas factory at Uitenhage, South 
Africa. 

@ Minneapolis-Honeywell Regulator Company has formed subsidiary in Mexico City 
called Honeywell-Brown, S.A. Company’s Aeronautical Division has opened Fort 
Worth, Tex., office 

@ North American Aviation, Inc., has stepped up employment program from 150 to 200 
per week at new Long Beach plant preparatory to establishing B-45 assembly line 

@ Pratt & Whitney Aircraft Division of United Aircraft Corporation will be closed August 
22 to September 2 for purpose of taking inventory. 

@ Propeller Division, Curtiss-Wright Corporation, is purchasing 220,000 sq.ft. floor space 
of a plant adjacent to company’s main works in Caldwell Township. Costing $2,900,000, 
deal with War Assets Administration will give Propeller Division total of about 750,000 
sq.ft. 

@ The Ryan Aeronautical Company has purchased design and manufacturing rights to 
North American Aviation’s four-place Navion. 

@ Stinson Aircraft Division of Consolidated Vultee Aircraft Corporation has established 
business management office to serve Stinson dealers in sales and service merchandising. 
@ Trans World Airline has switched from regional to straight-line organizational struc- 
ture. Company’s International Pilot Training Division, New Castle, Del., has been trans- 
ferred to Kansas City. 

@ Western Air Lines, Inc., moved its general offices from 135 S. Doheny Dr., Beverly 
Hills, to company’s new $2,000,000 hangar at Los Angeles Municipal Airport in mid-July. 
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NEWS 


e@ Westinghouse Electric Corporation has formed two new electronics divisions in Buffalo 
—Electronic Control Engineering Section and Electronic Control Sales Section. Changes 
made are in connection with transfer of Industrial Control Division from East Pittsburgh, 


Pa., to Buffalo. 


@ Wright Aeronautical Corporation, a Division of Curtiss-Wright, entered gas-turbine 
field with operation of $3,500,000 laboratory at Wood-Ridge, N.J. Comprising 15,000 
sq.ft. of floor space, new lab can measure turbine output up to 20,000 hp. 


Sections and Branches 


Dayton Section 
E. W. Robischon, Secretary 


Featured speaker at the Section’s 
June 26 meeting, attended by more 
than 300 members and guests, was 
John K. Northrop, President, North- 
rop Aircraft, Inc. His paper, ‘‘The 
Development of All-Wing Aircraft,”’ 
originally prepared for the Royal 


Aeronautical Society, was presented . 


for the first time in the United States. 
pJack Northrop Honored— Approxi- 
mately 90 members and guests hon- 
ored Mr. Northrop at a dinner held at 
the Engineers Club. Present were 
Orville Wright, Lt. Gen. N. F. Twin 
ing and Brig. Gen. Donald Putt. 

In the Technical Session that fol- 
lowed, Northrop traced development 
of the X B-35 all-wing bomber from its 
inception to recent test flights in Cali 
fornia. His paper was illustrated by 
slides and motion pictures. 

Col. A. A. Arnhym, Chairman of the 
Section, announced a ‘“‘Ladies’ Night”’ 
to be held July 24 at Miami Valley 
Golf Club. Program will include din- 
ner and group of motion pictures. 


Miami Section 


Harry C. Archer 
Secretary & Treasurer 


Meeting of the Section, held at Pan 
American Airways Maintenance 
School, Coral Gables, May 29, opened 
with a general discussion on aircraft 
structure, comparing tubular and cel- 
lular types. R. C. Zinn, Chairman, 
presided at the meeting attended by 
23 members. 

A film, titled Martin Mariner P BM- 
3 Wing Destruction Tests, was shown. 
Testing methods and devices and type 
of failure shown in the film were dis- 
cussed. 
>DC-6 Operation—Following the 
film, Frank Micka, P.A.A. DC-6 Proj- 
ect Supervisor, presented his talk on 
“DC-6 Operation and Specifications.” 
Among the features of the DC-6 de- 
scribed were fully reversible propel- 
lers; ejector exhaust system; heated 
floors and walls; thermal anti-icer to 
prevent icing on wings, horizontal and 
vertical stabilizers; ground ventila- 
ion that operates automatically ; com- 
pletely automatic cabin supercharging 


and air conditioning; and land tele- 
phone service for last-minute phone 
calls. 

At the business meeting Harry C 
Archer was elected Secretary and Treas- 
urer, and plans were made for the July 
meeting. 


New York Section 


Otto Kirchner, Secretary 


In a frank discussion of past ex- 
perience and future planning, F. R. 
“Rod” Banks, former Air Commo- 
dore, Royal Air Force, gave a talk on 
aircraft power-plant developments be- 
fore a joint meeting of the Section, the 
Society of Automotive Engineers, and 
The American Society of Mechanical 
Engineers in the Grand Ballreom, 
Hotel Pennsylvania, June 23. 
> Piston Engine on Way Out 
Commodore Banks, who is Technical 
Director, Associated Ethyl Company, 
Director of Power Jets (R&D) Ltd., 
and Director of British Messier Ltd., 
said that the piston engine, insofar as 
Britain is concerned, is on the way 
out—none of the forward types of 
British aircraft were to be engined 
with reciprocating engines. How- 
ever, present types would prevail for 
about 10 years, since it would be ap- 
proximately 5 years before prototype 
turbined aircraft could be ready to fly 
on air routes and since it would take 
further years to build up experience 
and numbers in jet transports. 
> Jet Short Haul—Banks further 
said the jet turbine would be used for 
short- as well as relatively long-range 
aircraft. He did not foresee longer 
ranges than 3,000 miles (4,000 still 
air) for jet-turbined aircraft; prop- 
jets, he thought, would be used for 
longer-ranged aircraft. 
> High-Speed Problems—On the 
question of very high speeds for com- 
mercial aircraft, Banks said there 
would be a number of problems center- 
ing around the passenger. Stating 
that already at present cruising speeds 
passengers had been seriously hurt in 
“bumps,” he wondered what would 
happen to them at cruising speeds 
some 250 m.p.h. greater than maxi- 
mum cruising speeds today. It was 
wrongly thought, he. said, that there 


were no bumps at 35,000 and 40,000 
ft., there being severe bumps at these 
altitudes over continental America in 
summer, for instance. 

- A discussion period followed Com- 
modore Banks’ talk. 


San Francisco Section 
Don O. Horning, Secretary 


A demonstration of Ground Con- 
trolled Approach System, sponsored 
by Navy, was offered members of the 
Section on June 3 meeting at the 
Moffett Field Naval Air Station. The 
group, totaling 88 and headed by 
Manley J. Wood, Program Chairman, 
was split up and taken on a flight 
demonstration arranged by courtesy 
of Capt. G. H. Mills, the Command- 
ing Officer. 


»>G.C.A. Developments — Meeting 
first at the Officers Club, members 
were addressed by Lt. Comdr. C. E. 
Poynter, Operations Officer, on the 
significant developments in G.C.A. 
equipment and changes from Army- 


type equipment. A training film, 
illustrating G.C.A. operation, was 


shown. 

Members then adjourned to the air- 
field for flight demonstration. Two 
planes—an R-4 and R-5—were used. 
Headphone sets permitted members 
to hear instructions from the G.C.A. 
ground unit to the pilot which brought 
the plane down to the runway. Mean- 
while, the group remaining on the 
ground observed the unit in operation. 
By making several flights, all mem- 
bers were able to see operations both 
from ground and air. 

Air transportation for the demon- 
stration was possible through courtesy 
of Adm. J. W. Reeves, Jr., Comman- 
der, Naval Air Transport Service, 
Moffet Field. 

At a business session a Nominating 
Committee was elected as follows: 
Dr. R. G. Folsom, University of Cali- 
fornia, Chairman; Dr. C. A. Cattaneo, 
Shell Development Company; Frank 
Coffyn, United Helicopter, Inc.; Ivy 
Lee, Jr., Ivy Lee Jr. Associates; Prof. 
Elliott G. Reid, Stanford University, 
and Donald H. Wood, N.A.C.A. 


Seattle Section 
Gene B. Williams, Secretary 


Guided missiles was the subject for 
three papers given at June 11 meeting 
of the Section held in the Chamber of 
Commerce Building. Attended by 
160, meeting was chairmanned by 
Gene B. Williams, Secretary. A 
sound film showing the design, han- 
dling, and firing of German V-2’s con- 
cluded the session. 
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> Guided Missiles Needed—First 
paper, ‘“‘The Need for Guided Mis- 
siles,’’ was delivered by Col. H. R. 
Oldfield, Project Engineer, Prelimi- 


nary Missile Design, Boeing Aircraft. 


Company. Colonel Oldfield pointed 
out that World War II weapons were 
extremely limited as to application 
because of mobility of surface targets, 
speed, and maneuverability of air tar- 
gets. 

Twenty miles was maximum range 
of surface-to-surface projectiles, 10 
sec. was maximum range for surface- 
to-air projectiles, and 1/2 mile was the 
maximum distance for air-to-air com- 
bat, Colonel Oldfield stated. Tech- 
nological advances since the war hav- 
ing reduced even these inadequate 
ranges of unguided missiles, it now is 
obvious that future missiles must be 
guided in order to be effective. 


> Propulsion Problems—The second 
paper, “Propulsion Problems Asso- 
ciated with Guided Missiles,” by R. 
G. Christensen, Propulsion Research 
Engineer, Boeing Aircraft, discussed 
various factors contributing to selec- 
tion of a guided-missile power plant. 
Christensen showed where the turbo- 
jet, the turbojet with tail pipe burn- 
ing, and the ram-jet each have merit 
as a propulsion medium according to 
speed range within which missile is de- 
signed to fly. 


> Aerodynamic Problems — Final 
paper, also delivered by a Boeing Air- 
craft engineer, R. C. Uddenberg, Gapa 
Project Aerodynamicist, dealt with 
‘Aerodynamic Problems Associated 
with Guided Missiles.’’ Uddenberg 
discussed aerodynamic theory of sub- 
sonic, transonic, and supersonic flight, 
pointing out the difficulty involved in 
practical selection of correct theory on 
which to base guided-missile design. 
Wind-tunnel tests provide the key to 
all successful development of super- 
sonic missiles, and these tests are now 
being emphasized in design work, 
Uddenberg said. 


Aeronautical University 


Meeting June 27 under chairman- 
ship of William Stakee, members 
heard Gunter Schwandt, Instructor, 
Aircraft Structures, Aeronautical Uni- 
versity, on subjects of ““Wing Struc- 
ture Testing’ and “Aircraft Safety 
Measures.” 

Illustrating his first talk with 
films—Materials and Processing, Atr- 
plane Structures and Testing— 
Schwandt discussed various methods 
and procedures of structural static 
testing. His second talk was limited 
to possibilities of obtaining — safer 
planes through better cockpit design. 
Lantern slides of various types of 
cockpit damage in aircraft accom- 


ENGINEERING 


panied the talk. 
tions on the 
for improved 
offered. 


Critical observa- 
need and necessity 
cockpit design were 


A discussion and question period 
concluded the meeting attended by 75 
members. 


Mississippi State College 


Principal talk given at June 10 
meeting of State College Branch was 
a paper written by Hugh DeHaven. 
Presiding was Harry C. Smith, Vice- 
Chairman. 


Read by Robert E. Sizemore, 
Treasurer of the Branch, title of paper 
was ‘“‘Greater Safety in Personal Air- 
craft.’ Meeting, attended by nine 
members, was held in the Engineering 
Building. 


REVIEW 


AUGUST, 1947 


University of Tulsa 


Members met twice in May, on the 
7th and 23rd, to conclude Branch 
business for the term. In the meeting 
of May 23, a film, Report on Jet Pro- 
pulsion, was shown, and the fi lowing 
officers were elected: William C. Bur- 
kitt, Chairman; Elgin A. Waterfield, 
Jr., Vice-Chairman. Election for po- 
sition of Secretary-Treasurer was post- 
poned until the fall meeting. 


University of Washington 


Final meeting of the spring quarter 
was held June 3 in Johnson Hall under 
chairmanship of Raymond B. Oliver, 
Thirty-five members were present to 
hear William Blatz, Aerodynamicist 
of McDonnell Aircraft Corporation, 
speak on ‘‘The McDonnell ‘Phan- 
tom’ ’’ and see the Navy color film on 
the FD-1. 


News of Members 


Stewart Peter Adams is now Liaison En- 
gineer, Engineering Department, Fairchild 
Aircraft Division, Fairchild Engine & Air- 
plane Corporation 

George E. Allison resigned from N.A.- 
C.A. and is on an extended tour. 

Max P. Baker, formerly Assistant Chief 
Engineer, Waco Aircraft Company, now is 
Project Engineer, Inland Manufacturing 
Division, General Motors Corporation. 

Richard S. Barker, former Stress 
Analyst, Hamilton Standard Propellers 
Division, United Aircraft Corporation, re- 
signed to become Research Engineer, 
Aluminum Company of America. 

Norman R. Beers who had been Asso- 
ciate Professor, Aerological Engineering, 
Postgraduate School, U.S. Naval Acad- 
emy, Annapolis, is now Scientist—Meteor- 
ology, Brookhaven National Laboratory. 


Arthur E. Chapman, Goodyear Sales Repre- 
sentative for Field Tests. 


George M. Bode is Engineer, Aircraft 
Engine Research Laboratory, N.A.C.A. 
He had been with Engineering & Research 
Corporation as Experimental Engineer. 


Louis J. Borges, Jr., is Flight Analyst, 
C.A.A., following active duty in Navy as 
Ensign. 


Forrest Campbell, Jr., resigned from 
Eastern Aircraft Division of General 
Motors Corporation to join Byrnes Asso- 
ciates as Draftsman. 

Harry A. Campbell is Project Engineer, 
Menasco Manufacturing Company. 


Arthur E. Chapman was named sales 
representative for field tests being con- 
ducted by Goodyear Aircraft Corporation 
on company’s amphibian. 


Jagannah P. Chawla, former Senior En- 
gineer, Flight Research Department, Cor- 
nell Aeronautical Laboratory, now is Re- 
search Assistant and Graduate Student in 
Department of Aeronautical Engineering, 
M.I.T. 


Thomas A. Cheatham, Jr., is a Pilot 
with Pan American World Airways. He 
served as Flight Officer, Ferry Division, 
Air Transport Command, A.A.F. 

William E. Crowell is Section Head, Air- 
craft Equipment Research Section, Cornell 
Aeronautical Laboratory. 


Charles A. Culver, former A.A.F. Lieu- 
tenant, now is Instructor, Tucson Avia- 
tion Corporation. Prior to war service he 
had been Senior Detail Draftsman, North 
American Aviation, Inc. 


Robert M. DeWitt is Assistant Project 
Engineer, Aeroproducts Division, General 
Motors Corporation; formerly was Stress 
Analyst, Edo Aircraft Corporation. 


Lavon Couch Dodd resigned as Senior 
Electrical Layout Draftsman, Lockheed 
Aircraft, to become Research Engineef, 
Sun Oil Company. 
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Archibald John Ferguson was trans- 
ferred from Durban, South Africa, to 
British Overseas Airways Corporation 
headquarters at Berkeley Square, London. 
New post: Technical Assistant to Super- 
intendent of Engineering Organization. 

Wilfrid A. Fierle, former Navy Ensign, 
now is Aeronautical Research Technician, 
University of Detroit. 

Floyd Richard Fletcher is District Rep- 
resentative, White-Rodgers Electric Com- 
pany. 

J. F. Rabardy Floyd resigned as Chief of 
Aerodynamics, The Glenn L. Martin 
Company, to take post at Applied Physics 
Laboratory, Johns Hopkins University, as 
Engineer 

John Foster, Jr., was named Executive 
Editor of new Aviation Week, McGraw- 
Hill Publishing Company. Formerly was 
Managing Editor, Aviation. 

Verne Clayton Frost is Structures Engi- 
neer, McDonnell Aircraft Corporation. 


Lioyd Ray Gant is with Consolidated 
Vultee Aircraft Corporation as Liaison 
Engineer. 

William J. Gough is Aerodynamicist 
with Northrop Aircraft, Inc. 

Richard H. Hollrock, former Lieutenant 
A.A.F., now is Engineer, Aero Affiliates 
Inc 

Dr. Gabriel Horvay resigned as Research 
Engineer, McDonnell Aircraft, to take 
post in Engineering General Division, Gen- 
eral Electric Company. 

Ephraim Manassen Howard is Aero- 
nautical Engineer, Aircraft Engine Re- 
search Laboratory, N.A.C.A. 


Lester Israel, former Aeronautical Engi- 
neer with Curtiss-Wright Corporation, 
now is Aerodynamicist, Chase Aircraft 
Company, Inc. 

Charles L. Janis resigned from The 
Glenn L. Martin Company to become 
engineer with Kaman Aircraft Company. 


Leonard Kenger is Senior Stress Engi- 
neer, Republic Aviation Corporation. 


Martin V. Kiebert, Jr., has been ap- 
pointed a member of Sherman Fairchild & 
Associates, serving as consultant to clients 
on aircraft telemetering, instrumentation, 
stabilization, servomechanisms and remote 
control, radar, and radio techniques. 


Howard Franklin Kirk, Jr., is Test En- 
gineer, Aircraft Gas Turbine Division, 
DeLaval Steam Turbine Company. For- 
merly was Lt. (j.g.)eU.S.N. 

Towru Kobara is Draftsman, Thompson 
Products, Inc. 

Joseph Korn resigned from Curtiss- 
Wright to become Junior Engineer, Chase 
Aircraft Company. 

Edgar J. Krenz, former Lieutenant 
Colonel A.A.F., now is Staff Assistant, 
Manager, Maintenance Base, United Air 
Lines, Inc. 

Jackson G. Kuhn, formerly with Kinner 
Motors as Chief Engineer, joined Los 
Angeles Scientific Instrument Company as 
Engineer. 

William Lankin is Project Engineer, 
McCauley Corporation. 

John I. Lerom, former Captain A.A.F., 
1S with Safety Regulation Branch, C.A.A. 


ASS. NEWS 


William S. Lieberman is Assistant De- 
sign Engineer, McDonnell Aircraft Cor- 
poration. Formerly was Ensign, U.S.N. 

Curtis P. Liljengren resigned from Air 
Transport Maintenance Corporation to 
become President, Flight Equipment & 
Engineering Corporation, Miami, Fla. 

P. W. Litchfield, Chairman of the Board, 
Goodyear Tire & Rubber Company, 
traveled via P.A.A. Clipper to Uitenhage, 
South Africa, to open company’s newest 
overseas factory. 

William M. Loupe, former Engineer with 
Taylorcraft Aviation Corporation, now is 
Senior Aerodynamicist, Goodyear Aircraft 
Corporation. 

Lawrence J. Low is Research Aero- 
dynamicist, Cornell Aeronautical.Labora- 
tory. Formerly was with Curtiss-Wright 
Corporation, Buffalo Plant. 

Peyton M. Magruder, formerly Chief of 
New Design and Director of Commercial 
Sales for The Glenn L. Martin Company, 
has formed Aeronautical Consultants, Inc., 
with offices at 340 W. 57th St., New York, 
and at 1700 Eye St., N.W., Washington, 
ERS: 

Joseph J. Mascuch, former President 
and General Manager of Breeze Corpora- 
tions, is now in business as Consultant. 

Joseph D. McCarthy, former Engineer 
with The Glenn L. Martin Company, is 
President, McCarthy Stamping Company. 

William G. McLaughlin is Junior Engi- 
neer, Johns Hopkins University’s Applied 
Physics Laboratory. 

Roy G. Miller is Chief Engineer, East 
Coast Aeronautics, Inc. 

Raymond E. Moses, Jr., is Layout 
Draftsman, Firestone Aircraft Company. 

William Numbers, formerly an engineer 
with Ranger Aircraft Engine Division is 
with Aircraft Components Service, C.A.A. 

William A. O’Brien, former student of 
University of Michigan, is now Design En- 
gineer, Bell Aircraft Corporation. 

Edwin H. Olmstead is Mechanical En- 
gineer, Eaton-Dikeman Company; _for- 
merly was with Jack & Heintz Precision 
Industries, Inc., as Project Engineer. 

Peter J. Papadakos was named Presi- 
dent, P. C. Helicopter Corporation. 


George H. Woodard, Consulting Engineer. 


11 


Walter H. Pearson has formed new 
firm, W. H. Pearson and Son; was for- 
merly Engineer with Kellett Aircraft 
Corporation. 


Carroll J. Pierce, Jr., Chief of Aerody- 
namics, Boeing Airplane Company, Wich- 
ita, was appointed Director of Ohio State 
University School of Aviation by action of 
Board of Trustees. 


William H. Pell is Research Associate, 
Brown University; formerly was Project 
Aerodynamicist, Bell Aircraft Corporation. 


Elmore P. Pillsbury, Chief Aerodynami- 
cist, Kaiser Fleetwings, Inc., resigned to 
become Senior Aerodynamics Engineer, 
Pilotless Plane Division, Fairchild Engine 
& Airplane Corporation. 


Robert A. Price resigned from McDon- 
nell Aircraft Corporation to become Re- 
search Engineer with Bell Aircraft Cor- 
poration. 

Harry Samaras is Engineering Drafts- 
man, Sikorsky Aircraft Division, United 
Aircraft Corporation. 


Arthur Schnitt, Stress Analyst with 
Curtiss-Wright Corporation, Buffalo Plant, 
resigned to take post with Bell Aircraft 
Corporation as Structural Research En- 
gineer. 

William C. Schoen, former A.A.F» Lieu- 
tenant, now.is Flight Test Analyst (Head 
of Data Reduction Group), Grumman 
Aircraft Engineering Corporation. 


Earl Sherman is Test Engineer, Men- 
asco Manufacturing Company, coming 
from N.A.C.A. where he was Junior Engi- 
neer, Aircraft Engine Research Labora- 
tory. 

Louis H. Shornick is in business as a 
Consultant. 

Rudolf Soellner resigned from Kelly- 
Squiers, Inc., to become Design Engineer 
with Chrysler Corporation. 


Max Sokol, formerly Chief Aerodyna- 
micist at Columbia Aircraft Corporation, is 
now Project Engineer, Standard Aeronau- 
tical Index, Institute of the Aeronautical 
Sciences. 

Reginald G. Standerwick, Engineer of 
General Electric Company’s Aircraft Gas 
Turbine Engineering Division has retired 
after 38 years’ service with the company. 


Alan H. Stratford is Direct Costs Engi- 
neer, British European Airways Corpora- 
tion; formerly was Aeronautical Technical 
Assistant, D. Napier & Son Ltd. 


Gail H. S. Swan, former Chief of Struc- 
tures, Kaiser Fleetwings, Inc., is Struc- 
tural Designer, Chance Vought Aircraft 
Division, United Aircraft Corporation. 


Jacob B. Swanson, Jr., former A.A.F. 
Lieutenant, is Engineer, Standard Oil 
Company. 

Clem George Trimbach resigned from 
Curtiss-Wright Corporation to take post 
at Cornell Aeronautical Laboratory as 
Head, Development Engineering Depart- 
ment. 

George H. Woodard, formerly Man- 
ager of Westinghouse Electric’s Aviation 
Gas Turbine Division, has entered private 
practice as Consulting Engineer affiliated 
with Charles H. Welling & Co., Inc., 52 
Vanderbilt Ave., New York. 
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MINNEAPOLIS 


{ WASHINGTON 


% Aeronautical Division Factory Branch Offices 


BRANCH ENGINEERING OFFICES SPECIALIZING 
IN AUTOMATIC CONTROL FOR AVIATION 


You Lt find Honeywell branches in key cities from coast to coast. And every one represents 
a source of experienced, specialized service. It is this service, direct and comprehensive, 
that is responsible in a large measure for Honeywell leadership in automatic control 
engineering. 
To meet aviation’s needs for automatic control, Honeywell has extended this same 
service into the aeronautical field. Factory branches specializing in the development 
of automatic control applications for aviation are strategically located over the 
country. 
Honeywell service does not end with solution of a problem in the plan stage. 
Research planes demonstrate the practical application, technicians follow 
through at the time of installation and Honeywell service carries on during the 
life of every job to assure continuing performance at a single high standard. 


Minneapolis-Honeywell Regulator Company, 2670 Fourth Avenue South, 


Minneapolis 8, Minnesota . . . In Canada: Toronto 12, Ontario. 
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LAS. NEWS 


Members Elected 


The following applicants for membership or applicants for change of previous grades 
were omitted from the July issue of the REviEw because of space limitations. This list 
and the one immediately following include all applicants who have been admitted since 


publication of the list in the June issue. 


Elected to Associate Fellow Grade 


Soderberg, Carl Richard, S.B.; Professor 
of Applied Mechanics, Massachusetts In- 
stitute of Technology. 


Transferred to Associate Fellow Grade 


Alexander, Nicholas, Doctor’s Degree; 
Professor of Aeronautical Engineering, 
Rhode Island State College. . 

Theodorides, Phrixos J., D.Sc.;  Pro- 
fessor, Visiting Lecturer on Aeronautical 
Engineering, Harvard University. 


Elected to MEMBER Grade 


Bostwick, Herbert C., B.S. in M.E.; 
Flight Research Director, Sperry Gyro- 
scope Co., Inc. 

Brandewiede, Gregory Joseph, Director 
of Sales, Curtiss-Wright Corp. 

Chapman, A. Howard, Chief Engineer, 
Kay Industries, Inc. 

Crudge, Vernon G., Officer of the Order 
of the British Empire, M.I.T.; Manager, 
Atlantic Div., British Overseas Airways 
Corp. 

Evans, John Henry, B.S.; Development 
Engineer, Bell Aircraft Corp. 

Fisher, Lyman Carlyle, M.S. in M.E.; 
Asst. Chief, Mechanics Div., Research 
Dept., Naval Ordnance Lab. (Md.). 

Fusfeld, Robert David, B.S.; Graduate 
Student, California Institute of Technol- 
ogy. 

Gaiser, Forrest Eugene, B.S. in Ae.E.; 
Flight Test Engineer, Lockheed Aircraft 
Corp. 

Gillette, Edmond Stephen, Jr., M.S.; 
Lt. Comdr., Asst. Chief Engineer, Naval 
Aircraft Modification Unit (Pa.). 

Harrington, Robert Dennis, B.S. in 
Ac.E.; Aeronautical Engineer (P-3), 
Langley Mem. Aero. Lab., N.A.C.A. 

Hawkins, William M., Jr.. M.S.E.; 
Experimental Engineer in charge of Exp. 
Dept., Aircraft Engine Div., Packard 
Motor Car Co. 

Hawthorne, Quintin Jay, B.S. in Ae.E.; 
Head, Dept. of Aero. Engineering, Tri- 
State College. 

Jones, George Lester, M.E.; Works 
Aeronautical Engineer, Flight Inst. & 
Pilots, Sperry Gyroscope Co., Inc. 

Kabase, Frank, M.S. in M.E.; Power 
Plant Analyst, Curtiss-Wright Corp. 

Kahler, Ernest Louis, Jr., B.A. (Phys- 
ics); Stress Analyst B, North American 
Aviation, Inc. 

Kelley, James Bernard, M.S. in Applied 
Math ; Asst. Professor of Aero. Engineer- 
ing, Postgraduate School, U.S. Navy 
(Annapolis). 

Knapp, George P., M.S.; Project Engi- 
neer in charge ‘of Development of Gas 


Turbine, Prop. Controls, Curtiss-Wright 
‘Corp. 


Lewis, David S., Jr., B.S. in Ae.E.; 
Chief of Aerodynamics, McDonnell Air- 
craft Corp. 

Matthews, Gordon Charles, B.A.; Re- 
search Engineer, Douglas Aircraft Co., 
Inc. 

Mead, Lawrence Myers, Jr., C.E.; 
Structures Project Engineer, Grumman 
Aircraft Engineering Corp. 

Mergen, Joseph Michael, B.S.; Project 
Engineer, Propeller Div., Curtiss-Wright 
Corp. 

Middlewood, Robert William, B.S.; 
Project Engineer, Lockheed Aircraft Corp. 

Neiswander, Robert South, M.S. in 
E.E.; Staff Engineer, Link Aviation De- 
vices, Inc. 

Parke, Darrel Beckman, Aec.E.; Proj- 
ect Aerodynamicst, McDonnell Aircraft 
Corp. 

Rao, Pemmaraju Chalapati, B.Sc.; 
Postgraduate Student, Imperial College 
of Science and Technology (England). 


Riley, Daniel Edward, B.Aec.E.; Chief, 
Special Aircraft Branch, U.S. Army Air 
Forces (Wright Field). 

Roe, Robert B., E.E.; Flight Opera- 
tions Manager, Flight Research Dept., 
Sperry Gyroscope Co., Inc. 

Rogers, Donald Howard, Chief Test 
Pilot, A. V. Roe Canada Limited. 


Rogers, Orville R., Ph.D.; Aeronautical 
Engineer, Chief—Special Projects Unit, 
Air Matériel Command (Wright Field). 

Schneider, Raymond John, M.S. in 
Ae.E.; Lt. Comdr., Head of Fire Control 
Branch, Armament Div., Bur. of Aero- 
nautics, U.S. Navy. 

Schultz, Arthur B., B.S.E. (Aero.); 
Chief Engineer, All American Aviation, 
Inc. 

Sheets, Herman E., Dr. of Technical 
Sciences; Section Head in charge of power 
plants, Goodyear Aircraft Corp. 

Weichsel, Hans, Jr., B.S. in Ae.E.; 
Project Leader, Flight Research Dept., 
Cornell Aero. Lab. 

Welanetz, Ludolph Frisch, Ph.D.; Assoc. 
Professor of Mech. Engineering, U.S. 
Naval Postgraduate School (Md.). 

Whitehead, James Cameron, B.Sc.; 
Squadron Leader, Royal Australian Air 
Force. 

Whittlesey, James Wright, B.S. in 
M.E.; Development Engineer, Gladden 
Products Corp. 

Yusuff, Syed, M.Sc.; Lecturer, Univer- 
sity of Mysore (India). 


Transferred to MEMBER Grade 
Arms, Richard Philip, M.S.; Flight 


Test Project Engineer, (Ohio Area), Gen- 
eral Electric Co. 
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Ashkenas, Irving Louis, M.S. in Ae.E.; 
Chief of Aerodynamics, Northrop Aircraft. 
Inc. 

Avgerenos, Alexander George, B.S. in 
Ae.E.; Engineering Designer, Consolidated 
Vultee Aircraft Corp. 

Bajkowski, Frank Walter, B.Aec.E.; 
Stress Analyst “A,’’ Aviation Maintenance 
Corp. 

Beardsley, George Francis, M.S. in 
Ae.E.; Captain, Fiscal Dir., Bureau of 
Aeronautics, U.S. Navy. 

Bentley, Edward Patterson, Sc.D. in 
Applied Physics; Vice-Pres. and Treas., 
Instrument & Devel. Labs. Inc. 

Birnbaum, Arnold, B.C.E.; Design En- 
gineer, Special Project Dept., M. W. Kel- 
logg Co. 

Bounous, Edwin Philip, B.S. in Ae.E.; 
Structural Designer, Grumman Aircraft 
Engineering Corp. 

Bradfield, Walter Samuel, M.S. in 
Ae.E.; Project Supervisor—Aerodynamic 
Design, Applied Physics Lab., The Johns 
Hopkins University. 

Brice, Philip E. R., B.S. in Ae.E.; Asst. 
to Chief Engineer, Republic Aviation 
Corp. 

Britton, Sidney Leon, B.S. in Ae.E.; 
Design Engineer, Gas Turbine Engineer- 
ing Div., A. V. Roe Canada Limited. 

Burd, Edward, Jr., B.S. in Ae.E.; Air- 
craft Structural Designer, Northrop Air- 
craft, Inc. 

Burns, Charles Evan, B.S. in Ae.E.; 
Sales Engineer, National Automotive 
Fibers, Inc. 

Bush, Robert Gordon, B.Ae.E.; Field 
Service Representative, Boeing Aircraft 
Co. 

Christenson, Charles Harold, B.Ae.E.; 
Consultant for Brazilian Aeronautical 
Commission. 

Chvosta, Jerry Frank, M:S. in Ae.E. 

Coleman, Thomas F., M.S. in Ae.E.; 
Research Lab. Analyst, Aerophysics Lab., 
North American Aviation, Inc. 

Crosby, Frank Miller, M.S. in M.E.; 
Instructor, Purdue University. 


Czarnecki, Kazimierz Roman, B.S. in 
Ae.E.; Aero. Research Scientist, Langley 
Mem. Aero. Lab., N.A.C.A. 

Dickson, Preston Edward, Aerody- 
namics Engineer, Supervisor of Aerody- 
namics Section, Beech Aircraft Corp. 


Dodge, Charles Hopkins, C.E.; Sr. Re- 
search Engineer, Jet Propulsion Lab., 
Guggenheim Calif. Inst. of Tech. Project, 
California Institute of Technology. 

Drinkwater, William Dale, M.S. in 
Ae.E.; Instructor in Aeronautical Engi- 
neering, Dept. of Aeronautical Engineer- 
ing, University of Notre Dame. 

Fay, Joseph Patrick, B.A. in Physics; 
Tool Engineer, Republic Aviation Corp. 

Fisher, James Lee, Jr., B.S. in M.E. 
(Aero Option); Sr. Designer-Aerody- 
namics Group, Goodyear Aircraft Corp. 

Freedman, Gordon Lincoln, B.S. in 
Ae.E.; President and General Manager, 
Freedman Aircraft Engineering Corp. 

Frost, Verne Clayton, S.B. in Ae.E.; 
Structures Engineer, McDonnell Aircraft 
Corp. 
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DELCO-REMY 


AIRCRAFT ELECTRICAL EQUIPMENT 


Safe, sure and convenient electric 
starting—an efficient generator that 
keeps the battery charged and sup- 
v plies ample current for lights, radio 
and accessories...these advantages 
of modern flying are brought to 
~ 4K. popular makes of personal planes by 
i 1) Delco-Remy electrical equipment. 
The name Delco-Remy is your assur- 
ance of high quality and dependable 
performance. Delco-Remy Division, 


General Motors Corporation. 


DELCO-REMY—WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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Gardner, Ray David, Jr., Lead Engineer, 
Fuselage, Northrop Aircraft, Inc. 


Goddard, Frank Eber, Jr., B.S. in Ae.E.; 
Design Specialist, Engineer in charge of 
Aerodynamic Research, The Glenn L. 
Martin Co. 


Greenewald, Raymond Eugene, B.S. in 
Ae.E.; Structures Engineer, Composite 
Design Group of the Structures Section, 
Cornell Aero. Lab. 


Hamilton, Robert Bradley, B.S. in 
Ae.E.; Liaison Engineer—Control System 
of Model 89 ‘‘Constitution,’’ Lockheed 
Aircraft Corp. 


Haynes, Benarthur Castle, M.S.; Chief 
Observations Section, U.S. Weather 
Bureau (Washington, D.C.). 

Heimer, Harry James, Ae.E.; Aero- 
dynamics Engineer, Hughes Aircraft Co. 

Huber, John Richard, Project Engineer, 
Helicopter Research, Firestone Aircraft 
Co. 

Jackson, Martin Alexander, Layout De- 
signer, Wing Structures, The Glenn L. 
Martin Co. 


James, Donald Liggett, Jr., B.S. in 
M.E. (Aero Option); Asst. Professor of 
Aeronautics, San Jose State College. 

Joiner, Ernest Lee, Jr., B.S. in Ae.E.; 
Flight Test Engineer, Lockheed Aircraft 
Corp. 

Judd, Frederick V. H., B.S.; Power 
Plant Technical Engineer, Republic Avia- 
tion Corp. 


Kissel, Emil, B.M.E.; Flight Engineer, 
Pan American World Airways System 
(Atlantic Div.). 


Knowles, Richard Cleveland, M.M.E.; 
Research Engineer, Aircraft Armament 
Dept., Sperry Gyroscope Co., Inc. 


Lien, Wallace Addison, M.S. in Ae.E.; 
Engineering Test Pilot and Flight Test 
Project Supervisor, North American Avia- 
tion, Inc. 

Longfelder, Harlowe Julius, Ae.E.; 
Aerodynamics Engineer, Boeing Aircraft 
Co. 

Lowry, Wendell Willis, B.S. in Ae.E.; 
Aircraft Engineer (B), United Air Lines, 
Inc. 

MacDougall, George Fulton, Jr., B.S. 
in Ae.E.; Asst. Head of Spin Section, 
Langley Mem. Aero. Lab., N.A.C.A. 

Mahaffey, Phil Tyson, M.S. in Ae.E.; 
Stress Analyst, Consolidated Vultee Air- 
craft Corp. 

Marquardt, Roy Edward, M.S.; Presi- 
dent and Chief Engineer, Marquardt Air- 
craft Co.—Consultant, University of 
Southern California. 


Mayerson, Chester Donald, B.Ae.E.; 
Chief of Structures and Test on Exp. Heli- 
copter, Helicopter Consulting Forum. 

McDonough, Charles Francis, B.Ae.E.; 
Development Engineer, Aircraft Engine 
Div., Packard Motor Car Co. 

McLane, Philip William, B.S.E. (Aero 
Option) ; Engineering Designer, Special 
Projects Group, Lockheed Aircraft Corp. 

Meins, Wallace William, B.S. in Ae.E.; 
Design Engineer, Design of Power Plant 
Instal. Exp. Group, Boeing Aircraft Co. 


ILA.S. NEWS 


Metsger, Alfred Bowne, M.S. in Ae.E.; 
Commander—Head, Fighter Design 
Branch, Bureau of- Aeronautics, U.S. 
Navy. 

Misener, Walter Stuart, B.A.Sc.; Aero- 
dynamicist, Gas Turbine Div., A. V. Roe 
Canada Limited. 


Nial, John Augustus, B.Ae.E.; Aero. 
Engineer P-4, Flight Test Section, Naval 
Air Test Center, U.S. Navy. 


Nickle, Ferril Rufus, B.S. in C.E.; 
Budget Officer, P-5, Ames Aero. Lab., 
N.A.C.A. 

Nova, Robert Alberts, B.S. in Ae.E.; 
Engineer, Designer ‘‘B,’’ Mech. Equip. 
Unit, Boeing Aircraft Co. 

Parker, William Frederick, B.S. in 
Ae.E.; Engineering Designer ‘‘A,”’ Pre- 
liminary Design Group, Consolidated 
Vultee Aircraft Corp. 


Patterson, Raymond Thomas, B.S. in 
M.E. (Aero Option); Project Engineer, 
Supersonic Wind Tunnels, David Taylor 
Model Basin, Navy Dept. 

Pheasey, Gordon Thomas, Field Serv- 
ice Repr. Navy Aircraft, Aircraft Service 
Corp. 

Poorman, George Ellmaker, B.S. in 
M.E., (Aero Option); Aero. Engineer 
Design Research Div., Preliminary Air- 
plane Design Branch, Bur. of Aeronautics, 
Navy Dept. 

Richard, George Joseph, B.S. in M.E.; 
Stress Analyst “A,’’ Northrop Aircraft, 
Inc. 

Riedasch, Glenn Orville Nelson, Engi- 
neering Designer ‘‘B,’’ Equipment-Arma- 
ment Group, Boeing Aircraft Co. 


Rosenbaum, Robert, A.M. (Physics) ; 
Project Stress Engineer in charge of Vibra- 
tion and Flutter Group, Republic Aviation 
Corp. 

Ross, Robert Simon, Ph.D. in Engineer- 
ing, Asst. Prof. of Aero. Engineering; 
Univ. of Akron—Dir. of Guggenheim In- 
stitute. 

Rossall, Chauncey Newkirk, Ae.E.; 
Asst. Project Engineer, Amphibian Proj- 
ect, Goodyear Aircraft Corp. 


Rowley, Frederick Cannon, Engineer- 
ing Test Pilot and Project Flight Test 
Engineer, Grumman Aircraft Engineering 
Corp. 

Rumph, Lewis Benning, Jr., M.S. in 
Ae.E.; in charge of all aerodynamics ac- 
tivity of Airplane Div., Curtiss-Wright 
Corp. (Columbus Plant). 


Sandroff, Paul Edwin, B.S. in Aero.; 
Research Engineer in charge of Structures, 
Theory & Devel. Group, Lockheed Air- 
craft Corp. 

Scanlan, Robert Harris, Ph.D. (Math. 
and Physics); Chief, Dynamics Section, 
Airframe & Equipment Engineering Div., 
Aircraft & Components Service, C.A.A. 

Schneck, Curtis Elias, B.S. in M.E. 
(Aero Option); Stress Analyst, Firestone 
Aircraft Co. 

Serbin, Hyman, Ph.D.; Chief Aerody- 
namics Engineer, Fairchild Aircraft Div., 
Fairchild Engine and Airplane Corp. 

Shepard, William Bowers, M.S. in 
M.E. (Aero); Project Engineer, Firestone 
Aircraft Co. 
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Shornick, Louis Harold, B.Ae.E.; Flut- 
ter and Dynamics Problems—Consultant. 

Squires, John Clinton, B.Ae.; Aero- 
nautical Designer and Consultant, Kelly- 
Squires, Inc. 

Stevens, William Park, Jr., B.S. in 
M.E.; Aerodynamics Engineer, Struc- 
tural Data, Stability & Control, Lockheed 
Aircraft Corp. 

Struthers, John Hadwen, B.Ae.E.; 
Aerodynamics Engineer ‘‘A,’’? Wind Tun- 
nel Testing, Consolidated Vultee Aircraft 
Corp. 

Sweet, Floyd Jerome, B.S. in Ae.E.; 
Major, Chief, Glider Projects, Aircraft 
Project Section, Engineering Div., A.M.C., 
U.S. Army Air Forces. 

Taranek, Antoni, Group Leader of 
Fuselage, Structures Dept., Canadair 
Limited (Canada). 

Tiedeman, Robert K., B.S.E. (Ae.); 
Asst. Project Engineer, Research Section, 
Propeller Div., Curtiss-Wright Corp. 

Volbderding, Thomas Ray, BS. in 
Ae.E.; Resident Engineer for Northwest 
Airlines at Boeing Aircraft Plant, North- 
west Airlines, Inc. 

Wahle, Jack Arthur, B.S.; Flight Engi- 
neer, Pacific-Alaskan Div., Pan American 
World Airways System. 

Walkover, Louis J., B.Ae.E.; Sr. De- 
sign Engineer, Pilotless Plane Div., Fair- 
child Engine and Airplane Corp. 


Wassell, Ralph Lowell, M.A. in M.E.; 
Col., Deputy Chief, Power Plant Lab., 
Hq., A.M.C., U.S. Army Air Forces 
(Wright Field). 

Wendt, Harold Otto, M.Ae.E.; Project 
Aerodynamicist (on Army airplanes) Air- 
craft, Curtiss-Wright Corp. 


White, Maurice Donald, B.S. in Ae.E.; 
Aeronautical Engineer, Engineering Proj- 
ect in Flight Research Section, Ames 
Aero. Lab., N.A.C.A. 

Williams, Edgar Purell, M.S. in Ae.E.; 
Aerodynamics Engineer, Stability & Con- 
trol Group, Douglas Aircraft Co., Inc. 


Williamson, Melvin Edward, Technical 
Writer, Aviation Subjects, Technical Ad- 
viser to Petroleum Producers, Radio 
Writers and Motion Picture Industry. 


Williamson, Merritt Alvin, Ph.D.; Di- 
rector of Technical Research, Solar Air- 
craft Co. 


Wosika, Leon Rice, B.S. in Ae.E.; 
Aerodynamicist in Preliminary Design 
Dept., Solar Aircraft Co. 


Wright, Howard R. Jr., B.S. in Ae.E.; 
Lab. Instructor, Aero. Dept., Tri-State 
College. 

Zeliff, Benjamin Sherman, Design In- 
structor, Design and Stress, Academy of 
Aeronautics. 


Elected to Associate Member Grade 


Abbott, Jack Gill, Design Engineer, 
Blanton & Cole. 


Cheeseman, LeYork, Training Super- 
visor, Naval Aircraft Modification Unit. 


Coronato, Angelo Albert, Development 
Engineer, Sikorsky Aircraft Div., United 
Aircraft Corp. 
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DEPENDABLE 
AIRBORNE COMMUNICATION— 
AND NAVIGATION 


For cross-country flight operation A.R.C. offers 
the R-11A Range Receiver, which with the L-10 
Loop, C-16 and C-18 Control Units and A-12 
Antenna provides a dependable, compact com- 
munication receiver and navigation instrument. 

The loop attachment is ideal for direction find- 
ing and homing, while the receiver, with special 
A.R.C. noise-suppressing circuitry, gives new clarity 
and strength of reception over distances up to 250 
miles. If no loop operation is contemplated, the 
R-11 Receiver is available at a lower cost. 

The system described above meets basic com- 
munication and navigation needs for cross-country 
flying. Other A.R.C. units may be added as re- 
quired, to make possible VHF Reception and 
Transmission, and to use the Omni-Directional and 
Visual-Aural Ranges now being installed by the 
CAA on a country-wide basis. For full information 
on A.R.C,. units and systems, see your Authorized 
A.R.C. Distributor, or write direct. 


SPECIFICATIONS 
A.R.C. RECEIVER 
TYPE R-11A 


FREQUENCY RANGE 
190-550 KC 


TUNING ACCURACY 
vA % 
SENSITIVITY 


2 microvolts or better 


SELECTIVITY 
Signal 30 db. down at 3 
KC off resonance, and 60 

db. down at 5 KC 
off resonance. 


AUDIO OUTPUT 
Over 500 milliwatts into 
300 ohms load. (Two 
headsets.) 


AUTHORIZED 7 DISTRIBUTORS 


WEIGHT 
8.8 pounds (Including 
Shockproof Mounting). 


i 
i 
i 
; throughout the band. 
i 
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Remmert-Warner Air Service 
St. Louis, Missouri 


Baker-Eberle Aviation Corp. 
Detroit, Michigan 


Buffalo Aeronautical Corp. 
Buffalo, New York 


Aeronautical Electronics, Inc. 
Raleigh, North Carolina 


Servaire Corp. of New England 
Norwood, Massachusetts 


Southwest Airmotive Co. 
Dallas, Texas 


Pacific Airmotive Co. 
Glendale, California 


Skymotive 
Park Ridge, Illinois 


Dayton Airadio, Inc. 
Vandalia, Ohio 


Aeronautical Radio Manufacturing Co. 
Mineola, Long Island, N.Y. 


Miami Aeromarine 
Miami, Florida 


Roscoe Turner Aeronautical Corp. 
Indianapolis, Indiana 


National Electronics Laboratories, Inc. 
Alexandria, Virginia 


Commercial Electronics Co. 
Minneapolis, Minnesota 


Pionrad International Ltd. 
New York, N.Y. 


(Foreign except Canada) 


AUGUST, 1947 


Dumont, Theodore Edgar, Ae.E.; Pro. 
ject Engineer, Airframe & Appliance Engi- 
neering Div., Dept. of Commerce, C.A.A. 

Emery, Donald Kenneth, Flying Ip. 
| structor to Flying Club Members and 
Supervisor of Installation of Aero. Radio & 
Accessory Equipment, Self-Employed. 

Fulkerson, Glenn Chandler, Flight 
Test Analyst A.,-Lockheed Aircraft Corp, 

Gardinier, Harold Edward, Liaisoy 
Technical Class ‘‘A,” Canadair Limited 
(Canada). 

Gomez, Guillermo Gonzalez, B. of Eng. 
Asst. Engineer in charge of Inspection and 
Design of Airport Bldg., Direccién General 
De Obras Publicas (Guatemala, C.A.). 

Hardy, Rex, Jr., Asst. to Vice-President 
of Sales, Northrop Aircraft, Inc. 

Hunter, William Thomas, Technical 
Specialist (Group Leader), Edo Aircraft 
Corp. 

Kavanagh, Thomas Christian, M.B.A 
Instructor in Civil Engineering, New 
York University. 

MacDonald, Kenneth Richard, Man. 
ager, Aviation Dept., San 
Chamber of Commerce. 

Mulhern, Howard P., Aviation Repre. 
sentative, Standard Oil Co 
vania. 

Rabut, Edmond Charles, Electrical De- 
sign and Layout Engineer, Asst 
Leader, Grumman Aircraft 
Corp. 

Telesco, Lee Allan, A.B.; Lt. Col 
Military Intelligence, G-2 Headquarters, 
6th Army, U.S. Army Air Forces 

Tolomeo, Albert Joseph, B.S. in Ae.E.; 
Asst. Group Engineer (Body Group), 
Design and Layout of Structure, Sikrosky 
Aircraft Div., United Aircraft Corp 


Fr ancisco 


of Pennsyl- 


Group 
Engineering 


Trout, Ray Gilbert, B.S. in Ae.E.; Asst 
Chief Engineer, L.C.N. Corporation 

Wildman, Richard E., B.S. in Ae.E.; 
Constellation Project Engineer, Trans 


World Airline. 


Elected to Technical Member Grade 


Andreoli, Douglas G., Flight Test Liai- 
Engineer, Chance Vought Aircraft 
Div., United Aircraft Corp. 

Badger, David Matthews, B.S. in M.E,; 
Stress Analyst, Douglas Aircraft Co., Ine. 

Busby, Keith, Ae.E.; Flight Lt., Engi- 
neer General, Royal Australian Air Force. 

Colvin, Henry Fred, III, M.E.; Asst. 
Engineer, Aircraft Instruments, Kollsman 
Instrument Div., Square D Co 

Corbett, Marshall James, B.S. in Ae.E.; 
Ensign—Project Engineer, Tactical Test 
Div., Naval Air Test Center, U.S. Navy 

Hamrick, Joseph Thomas, B.M.E.; 
Draftsman ‘‘A,’’ Douglas Aircraft Co., 
Inc. 

Heuslein, William Aubrey, B.S. (Physics 
and Math.); Project Engineer in Flight 
Test Group, Grumman Aircraft Engineet- 
ing Corp. 

Hight, Richard William, Draftsman-De- 
tailer, McDonnell Aircraft Corp. 

MacGregor, Charles A., M.S.; Research 
Engineer, Engine Lab., Aircraft Engine 
Research Lab., N.A.C.A. 
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Transferred from Student to Technical 
Member 

Auld, Charles D., B.Ae.E. 

Barber, Robert Hardin, B.S. in Ae.E. 

Bedwell, Lowell G., B.S. in Ae.E.; 
Flight Engineer, Goodyear Aircraft Corp. 

Bland, William Marshall, Jr., B.S.; 
Student, North Carolina State College. 

Bogiages, Paul Christos, B.Ae.E.; 
neer, General Electric Co. 

Bradt, Robert Davidson, B.S.; Student, 
University of Maryland. 

Carter, Ernest Purcell, B.S. in Ae.E. 

Chesarek, Robert Francis, B.Sc.; In- 
structor of Mechanical Engineering, Car- 
negie Institute of Technology. 

Copp, Martin R., B.Ae.E. 

Cournyn, John Burton, B.S. in Ae.E. 

Craig, Lawrence Edgar, B.Ae.E.; Aero- 
dynamics Unit, Boeing Aircraft Co. 

Dalley, Joseph Winthrop, B.S. in Ae.E., 
Student in Ae.E.; University of Texas. 

Dzurenda, Thomas Joseph, B.Ae.E. 

Ellis, Gaylord Orville, B.S. in Ae.E.; 
Engineer— Design Group, Curtiss-Wright 
Corp. (Columbus Plant). 

Flatau, Abraham, B.S. in Ae.E.; In- 
structor, Aero. Engineering Dept., The 
Pennsylvania State College. 

Gerber, John David, B.Sc.; Engineer, 
Aeroproducts Div., General Motors Corp. 

Greenberg, David, B.S. in Ae.E. 

Grigsby, Carl Edward, B.S. in M.E., 
(Aero Option); Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 

Hampton, Benjamin B., B.S. in Ae.E. 

Harris, Robert Harding, B.Aec.E.; Engi- 
neer, General Electric Co. 

Kuritzky, Marvin A., B.S. in Ae.E. 

Lash, Billy Bray, B.S. in Ae.E.; Engi- 
neer, Design Dept., McDonnell Aircraft 
Corp. 

Lynch, Howard Nelson, B.Ac.E. 

McCall, Robert Elisha, Jr., B.Ae.E.; 
Field Engineer, Fairbanks, Morse & Co. 

McCoy, William Justice, Jr., B.S. in 
M.E.; Jr. Engineer, Propeller Div., Cur- 
tiss-Wright Corp. 

McLaughlin, Milton Donald, B.S.; Aero. 
Engr., Langley Mem. Aero. Lab., N.A.C.A. 

Merrell, Richard Lind, B.S. in M.E.; 
Part-time Instructor and Grad. Student, 
Louisiana State University. 

Monahan, Thomas Graham, B.Ae.E. 

Mosquera, Jorge Armando. 

Nolte, Arthur Carl, Ae.E. 

Ostapenko, William Michael, B.Ae.E. 

Parker, Arthur R., B.Ae.E. 

Parvin, Richard H., B.S. in Ae.E.; 
Engineering Draftsman, Northrop Air- 
craft, Inc. 

Peitzer, Herbert Elie, B.Ac.E. 


Perry, Thaddeus Puzyrewski, B.S. in 
Ae.E.; Structures Engineer, Aircraft Div., 
Globe Corp. 


Phillips, William Charles, B.S. in Ae.E.; 
Partner, Ferrous Press Works. 

Sadowsky, Edward Julian, B.S. in Ae.E. 

Sanders, John Lyell, B.S. in Ae.E. 

Shrum, William Paul, B.S. in M.E.; 
Jr. Engineer, Fayette Engineering Co. 


Engi- 


LAS. NEWS 

Smith, Harold Vincent, B.S. 

Sonnemann, George, B.Ae.E. 

Stevenson, Robin, S.B.; Aerodynamics 
Section, Goodyear Aircraft Corp. 

Stumbaugh, Delmer Carl, B.S. in 
Ae.E.; Aeronautical Engineering Student, 
Indiana Technical College. 

Torres, Oswaldo Fadigas, M.S. in 
Ae.E.; Aerodynamicist, Companhia Aero- 
nautica Paulista, Sao Paulo, Brazil. 

Tudela, Miguel, B.S. in Ae.E.; Lt., 
Peruvian Air Force (Peru). 

Van Meter, James Tuttle, B.S.; Stu- 
dent Engineer, Massachusetts Institute of 
Technology. 

Varteresian, Varteres A., B.Aec.E.; Ap- 
prentice Engineer, Chance Vought Air- 
craft Div., United Aircraft Corp. 

Wadington, Wayne R., B.S. in Ae.E. 

Weinstein, Maynard Irwin, B.S. in Ae.E. 

Wintler, John Townsend, B.S. in M.E. 


The following applicants for mem- 
bership or applicants for change ol 
previous grades have been admitted 
a the compilation of the preceding 
ist. 


Transferred to Associate Fellow Grade 


Siltanen, John C., M.S. in Ae.E., Major, 
Asst. Chief of Rotary Wing Branch Air- 
craft Project Section, Engineering Div., 
A.M.C., U.S. Army Air Forces (Wright 
Field). 


Elected to MEMBER Grade 

Boyce, James Edward, Foreign Service 
Manager (European Locations), Lockheed 
Aircraft Corp. 

Hall, Albert Henry, M.Sc. (Aero. Engi- 
neering), Asst. Research Engineer in Div. 
of Mechanical Engineering (Aeronautics), 
National Research Council (Canada). 

Harris, Clarence William, B.S. in M.E., 
Project Engineer, Northrop Aircraft, Inc. 

Lemmerman, Carl Walter, B.S., Presi- 
dent, Industrial Sound Control & Home- 
stead Corp. 

Mayer, Waldemar F., M.E., Consulting 
Engineer, Garrett Corp. (AiResearch Mfg. 
Co:). 

Mitchell, Wilbur Leonard, Ph. D., Aero- 
dynamicist, Bell Aircraft Corp. 

Perchonok, Eugene, B.S., Mechanical 
Engineer, Wind Tunnels & Flight Div., 
Aircraft Engine Research Lab., N.A.C.A. 

Ring, Ian Hayward, Design Engineer, 
Commonwealth Aircraft Corp. Pty., Ltd. 
(Australia). 

Vaughn, Stanley Irving, Jr., B.S. in 
M.E., Sr. Engineer, Flight Test (Air- 
frames), Airplane Div., Curtiss-Wright 
Corp. 


Transferred to MEMBER Grade 


Abzug, Malcolm J., S.B. in Ae.E., Aero- 
dynamicist, Douglas Aircraft Co., Inc. 

Avery, Harold Tolman, A.B. in C.E., 
Chief Engineer, Marchant Calculating 
Machine Co. 
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Deland, Robert Earl, B.S. in Ae.E., Sr. 
Stress Analyst, The Glenn L. Martin Co. 

Eikenberry, Robert Shaw, M.S.E. 
(Aero.), Assoc. Prof. of Aero. Engineering, 
Univ. of Notre Dame. 

Eldridge, Robert A., B.S. (Aero Option), 
Stress Analyst, Douglas Aircraft Co., Inc. 

Glenn, John Edward, B.S. in Ae.E., 
Lead Engineer, Designer ‘‘A,’’ Controls 
Section, Engineering Dept., Northrop Air- 
craft, Inc. 

Goran, Lenard Abraham, B.S. in M.E., 
Design Engineer, McDonnell Aircraft 
Corp. 

Gulick, Beverly Grey, B.S. in C.E., Civil 
Engineer P-6, Flight Propulsion Research 
Lab., Aircraft Engine Research Lab., 
N.A.C.A. 

Howland, Walter Lavern, Ph.D. in 
Ae.E., Flight Service Engineering Super- 
visor, Lockheed Aircraft Corp. 

Kiefer, Eugene Peter, B.S. in Ae.E., 
Airplane Design Engineer, U.S. Army Air 
Forces (Wright Field). 

Kreisler, Sol S., M.S. in Ae.E., in 
charge of Preliminary Design Unit (Long 
Beach Div.), Douglas Aircraft Co., Inc. 

Larsen, Harold R., M.S. in Ae.E., Chief 
Engineer in charge of all Research & Engi- 
neering Development, W. & L. E. Gurley. 

Laule, Gerald, Group Engineer, Super- 
vising Checkers of Engineering Design, 
Lockheed Aircraft Corp. 

Lenz, Ralph Charles, Jr., Ae.E., Aero. 
Engineer P-3, Flight Design Data Unit, 
A.M.C., U.S. Army Air Forces (Wright 
Field). 

Moore, Richard Edward, B.S. in M.E., 
Sr. Engineer—Supervisor of Prop. Regu- 
lator Design, Aeroproducts Div., General 
Motors Corp. 

Moy, Stanley, Ae.E., Supt. of Line 
Station Maintenance, Pacific Alaska Div., 
Pan American Airways System. 

Murphy, Henry Thayer, B.S. in Ae.E., 
Mech.: Engineer, Flight Propulsion Re- 
search Lab., Aircraft Engine Research 
Lab., N.A.C.A. 

Pyle, Raymond Weiss, B.S. in M.E. 
(Aero Option), Flight Research Engineer, 
Ryan Aeronautical Co. 

Robertson, Donald Ross, B.S. in M.E., 
Project Engineer, Experimental and De- 
velopment Engineering, Sperry Gyroscope 
Co., Inc.; also licensed Professional Engi- 
neer, State of New York. 

Senescall, Cleve Ridlon, Jr., B.Ae.E., 
Engineering Designer “‘B,’’ Lead Engineer, 
Boeing Aircraft Co. 

Slifer, Robert Lewis, B.Ae.E., Sr. 
Meteorologist, Mid-Continent Airlines. 

Wiesner, Wayne, M.S. in Ae.E., Engi- 
neer, Manager Engineering Dept., United 
Helicopters, Inc. 


Elected to Associate Member Grade 


Chapman, John Trail, A.B., Librarian 
and Editor of Airplane Pat. Digest, 
Manufacturers Aircraft Assoc. 


Farr, John Wesley, Jr., B.S. in Ae.E., 
Ist Lt., Pilot Training, U.S. Army Air 
Forces (Randolph Field). 

Holmes, James Makepeace, Aircraft In- 
spector, C.A.A. 
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Montray, Carl Edward, Consultant and 
Designer, Aircraft Tire Service Engineer- 
ing. 

Preston, Thomas George, 
Asst., 
land). 

Weber, Louis Jacob, B.S. in Ae.E., 
Structural Analyst, North American Avia- 
tion, Inc. 


Technical 
British European Airways (Eng- 


Elected to Technical Member Grade 


Holtby, Kenneth Fraser, Student, Cali- 
fornia Institute of Technology. 

Kossar, Arnold Franklyn, B.Ae.E., 
Stress Analyst, Engineering Structures 
Group, Consolidated Vultee Aircraft Corp. 

Owades, Henry Martin, Chief, Equip- 
ment Control, Transcontinental & Western 
Air, Inc. 

Vollo, Samuel Donald, B.S. in Ae.E., 
Aero. Engineer, Langley Mem. Aero. 
Lab., N.A.C.A. 


Transferred from Student to 


Technical Member 


Adleson, Irwin Joe, B.S., Engineering- 
Draftsman Class ‘‘A,’’ Douglas Aircraft 
Co., Inc. (El Segundo). 

Beckhart, Arnold Roy, B.Ae.E., Engi- 
neering Draftsman, The Glenn L. Martin 
Co. 

Blackaby, James Rowley, B.S. in Ae.E., 
Engineer, Ames Aero. Lab., N.A.C.A. 

Buckley, Robert James, B.S. 


Compton, Philip Robinson, B.Sc., 
Trainee, Westinghouse Electric Corp. 


Davis, Maurice Clarence, B.S. in Ae.E. 


Fanger, Carleton George, B.Sc., Grad- 
uate Student, Oregon State College. 

Goland, Leonard, B.S. in M.E., Student, 
Cornell University. 

Gunn, William Angus, B.Ae.E., Instru- 
ment Flight Instructor, Jones Flying 
Service, Inc. 

Guthrie, John McEllroy, B.S., Jr. Engi- 
neer, Pilotless Plane Div., Fairchild En- 
gine & Airplane Corp. 

Kelly, Alonzo Hyatt, Jr., B.Ae.E. 

Knodel, David Charles, Ae.E., D. I. C. 
Staff, Massachusetts Institute of Tech- 
nology. 

Liner, George, B.Sc. 

Nickols, Frank Andre, Jr., B.S., Aero. 
Engineer, David Taylor Model Basin, 
U.S. Navy. 

Persh, Jerome, B.Ac.E. 

Powers, Herman G., B.Sc. 

Quartana, Joseph John, B.S. 

Ramos, Lamor A., Jr. 

Romano, Frank J., B.S. 

Salonimer, Joseph Roger, B.Sc. 

Schumacher, Paul, B.S. in Ae.E. 

Twomey, Bernard Francis, Jr., B.S. in 
Ae.E., Flight Instructor, Lincoln Flying 
Service. 

Volin, Robert Seymour, B.Ac.E. 

Whitten, James Bruce, B.Ae.E., Engi- 


neer—Test Pilot, Langley Mem. Aero. 
Lab., N.A.C.A. 
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Necrology 


Chet Eubank Sinclair 


Chet Eubank Sinclair, former Secre- 
tary of the Institute who resigned 
January, 1943, to enter military ser- 
vice in the A.A.F., died June 17 in 
Washington, D.C. Mr. Sinclair had 
joined the staff of I.A.S. in 1933, less 
than a year following its organization. 
At the time of his death he was Staff 
Director of the Subcommittee on 
Procurement and Buildings of the 
House Committee on Expenditures in 
the Executive Departments. 

Born at Hampton, Va., September 
28, 1909, Mr. Sinclair attended the 
University of Wisconsin, College of 
Arts and Letters, and in 1931 went 
into the firm of Benjamin Howes, a 
building contractor and engineer in 
Scarsdale, and Pawling, N.Y. From 


October, 1932, until he came to the 
Institute, he was Secretarial Assistant 
at Polytechnic Institute of Brooklyn, 
Department of History and 
nomics. 

In his 9 years at the Institute, Sin- 
clair served as Assistant to the Secre- 
tary, Controller, and Secretary, suc- 
ceeding Lester D. Gardner, who then 
became Executive Vice-President. 

Following his release from active 
duty in the Air Forces in 1944, Sin- 
clair became Senior Economic Analyst 
for the Justice Department. A year 
later he became Economist to the 
State Department’s Division of Inter- 
national Resources and in May of this 
year started work in the House Sub- 
committee. 


Eco- 


Edward Hall Faile 


Edward Hall Faile, Consulting En- 
gineer, died at his winter home on 
Jupiter Island, Fla., February 21. An 
Associate Fellow of the Institute, Mr. 
Faile was a highly qualified engineer 
who had been engaged in the design- 
ing and supervision of construction of 
engineering projects, including air- 
ports. 

Born in New York City January 14, 
1884, Mr. Faile received his M.E. 
from Cornell University in 1906. 
Among his numerous engineering and 
construction projects was the Rhode 
Island State Airport, Providence, of 
which he was in charge of design and 
construction as Consulting Engineer. 
In addition, he was Supervising Engi- 
neer during construction of the 32- 
story City Investing Building, New 


York City; Resident Engineer on 
construction of the Symington Malle- 
able Iron Plant, Rochester, N.Y; 
Chief Engineer in charge of construc- 
tion of the 32-story Adams Building, 
New York City; and Supervising En- 
gineer during construction of the 22- 
story Astor Trust Building in New 
York. During the first World War, 
Mr. Faile was Resident Engineer for 
the Emergency Fleet Corporation in 
charge of construction of the Sub- 
marine Boat Shipyard at Newark, 
N.J. Later, going into business for 
himself, he designed a 28-story office 
building at Broadway and Chambers 
St., New York City, for the Chemical 
National Bank and designed and built 
the eleven-story Goelet Building, Fifth 
Ave. and 49th St., also in New York. 


N.Y. 


Changes of Address 


Since the Post Office Department does not as a rule 
forward magazines to forwarding addresses, it is important 
that the Institute be notified of changes in address 30 days 
in advance of publishing date to ensure receipt of every 


issue of the Journal and Review. 


Notices should be sent directly to the Institute of the 
Aeronautical Sciences, 2 East 64th Street, New York 21, 
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‘‘Bread and Butter” Letter 


One of the most gratifying aspects of work of this 
organization lies in the extremely cooperative attitude 
of the technical branches of the Armed Services toward 
the Institute. Not only are many of the officers and 
civilian employees of the aviation activities of the Army 
and Navy among the Members and the Fellows of the 
I.A.S. (and, recently, the Institute has become a con 
tractor to the A.A.F. to produce the Standard Aero 
nautical Index, as announced last month), but both 
Services have been most liberal in extending invita 
tions to special groups within the membership to visit 
their activities ashore and afloat, to demonstrate to 


us what they are doing, and to discuss with us the prob- 
lems of the moment. The pictures on these pages give 
some indication of the scope of such official visitations 
during the past year. The Army has been our Host at 
Wright Field and at Muroc; the Navy at Patuxent 
River, Johnsville, and League Island. Twice during 
the year, Institute groups have been taken to sea 
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aboard Navy aircraft carriers for a practical demon- 
stration of the problems of flight deck operations. 

The N.A.C.A. has also welcomed Institute members, 
singly and in groups, at its laboratories at Langley 
Field, Moffett Field, and Cleveland. Such visits have 
always been extremely interesting to those in attend- 
ance and have proved invaluable as a means of arriv- 
ing at a clearer understanding on the part of the aero- 
nautical engineer of the special problems facing mili- 
tarv and naval technicians, pilots, and maintenance 
men 

We believe that the continuation of this form of 
joint activity is one of the most valuable services that 
the Institute can render its members, both individual 
and Corporate. We are glad to be able to report that 
this view appears to be shared by the several Govern- 
mentalagenciesinvolved. Plans are already under way 
for similar events in the future. 

Although the amenities have been observed after 
each ‘‘tour,’”’ both by the Institute and by many of the 
individuals who participated, we should like to take this 
opportunity to acknowledge publicly our deep apprecia- 
tion for the courtesies that have been rendered to the 
Institute by the officers and men of the Armed Services 
and the civilian agencies in connection with our visits to 
their establishments. 

To them all, our hearty thanks, and a ‘‘Well Done.” 
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DEVELOPMENT OF THE XS-1 SUPERSONIC RESEARCH AIRPLANE 


by R. M. STANLEY* and R. J. SANDSTROM? 
Bell Aircraft Corporation 


INTRODUCTION 


aad IN DECEMBER, 1944, while the aircraft indus- 
try was still concentrating on the production of 
airplanes with which to end the war, the Army Air 
Forces discussed with the Bell Aircraft Corporation the 
possibility of designing a man-carrying supersonic re- 
search airplane whose tentative specifications included 
a minimum speed of 800 m.p.h. for 2 to 5 min. at 35,000 
ft. or above and capable of carrying 500 Ibs. of recording 
instrumentation. A decision was jointly reached that 
this airplane should adhere insofar as possible to a con- 
ventional arrangement in order to prove whether or not 
such an arrangement is practical at transonic speeds. 
Similarly, it was decided that relatively conventional 
methods of construction to conventional tolerances 
which could be duplicated in production aircraft would 
be employed. The experimental supersonic XS-1 air- 
plane was the result. 


Presented at the Aircraft Design Session, Fifteenth Annual 
Meeting, I.A.S., New York, January 28-30, 1947. Also pre« 
sented at the Annual Summer Meeting, I.A.S., Los Angeles, 
August 7-8, 1947. 

* Chief Engineer. 

+ Chief Preliminary Design Engineer. 


It was immediately recognized that the many un- 
knowns in this problem would necessitate probing 
every available source of informat.on. A series of con- 
ferences was held with governmental agencies such as 
N.A.C.A., A.A.F., Bureau of Standards, Army Proving 
Grounds at Aberdeen, power-plant manufacturers, ad 
institutions such asGALCIT. Many studies were made 
investigating various types of power plants including 
turbojets, ram-jets, and rockets and including uncon- 
ventional configurations such as the Canard. _ (Infor- 
mation on the effects of sweepback was then quite 
fragmentary and its use was ruled out on those grounds.) 
Consideration was given to air launching and the use 
of skids for landing. However, possible tactical de- 
velopment of the aircraft dictated its being able to take 
off under its own power, and, hence, a tricycle landing 
gear was used. The ability to take off under its own 
power likewise ruled out any serious consideration of 
ram-jets (about which little was known at that time) 
as a possible power plant. 

The XS-1 is of conventional configuration, having a 
wing area of 130 sq.ft., an aspect ratio of 6, and a wing 
loading at the beginning of its flight of 100 Ibs. per sq.- 
ft. Itis 31 ft. long and has a span of 28 ft. The pilot 
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is contained in a sealed cabin of ogive shape. Behind 
him within the fuselage are tanks carrying liquid oxygen 
and alcohol, feeding for 4.2 min. for a 6,000-Ib. rocket 
motor mounted in the tail. At launching, it weighs 
13,034 Ibs., burns up over 8,000 Ibs. of fuel, and lands 
weighing 4,818 lbs. at about 110 m.p.h. 

It was anticipated that wing wake interference over 
the horizontal tail would present one of the greatest dif- 
ficulties of transonic flight. For this reason the hori- 
zontal stabilizer was placed as high as was considered 
feasible above the wing wake and was made rapidly 
adjustable to accommodate large changes of trim. The 
control surfaces were made conventional and unboosted, 
since the small size of the airplane precludes the prob- 
ability of unmanageable stick forces. 


POWER-PLANT SELECTION 


After reviewing the power-plant field, only the turbo- 
jet and the rocket were seriously considered. Prelimi- 
nary studies indicated that an airplane designed 
around existing turbojets, using the thrusts given in the 
engine specifications, would not attain the desired 
speeds at the desired altitude. It was found that speeds 
in the region of only M = 0.90 could be obtained at sea 
level and altitude performance was considerably less. 
Turbojet manufacturers were then contacted on the 
possibility of increasing their engine outputs at altitude 
by 100 per cent or more for short periods of time by any 
means they could devise. The general reaction was one 
of great interest. However, little theoretical work and 
practically no testing had been done on thrust augmen- 
tation at that time, and the pressure on production 
models, brought on by the war, prevented any develop- 
ment on such a specialized project. 

Consideration was then given to the combination of 
a turbojet and rocket power plant. The primary pur- 
pose of the turbojet was for take-off, climb to altitude, 
and return to the home base, while the rocket was to 
accelerate the airplane to, and maintain the desired 
speed after, the operational altitude had been reached. 
This combination resulted in an excessively large air- 
plane. The turbojet performance fell off at altitude, 
resulting in a poor rate of climb, which in turn called 
for a large amount of fuel. The speed at which the air- 
plane was flying when the operational altitude was 
reached was also low, requiring a considerable amount 
of rocket fuel for acceleration purposes. The use of two 
such widely different power plants also increased the in- 
stallation and operational problems. 

Although the fuel consumption of an all-rocket- 
powered airplane was high, the rate of climb was also 
high, averaging better than 20,000 ft. per min. between 
sea level and 35,000 ft., with a climbing speed of 500 
m.p.h. Thus, the fuel required for climb was relatively 
low and that required to accelerate from climbing 
speed to the desired test speed was less than with a 
combination turbojet and rocket. At higher altitudes 
the potential climbing speeds and rate of climb were 
even higher, reaching maximum values of 120,000 ft. 
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per min. at an altitude of 120,000 ft., flying at nearly 
1,400 m.p.h. After a comparative analysis of the de- 
sign studies made around the various power plants, it 
was decided to proceed with the all-rocket-powered air- 
plane. 

Many propellants were considered before liquid oxy- 
gen and ethyl alcohol were selected. Hydrogen per- 
oxide was discarded because the motors in operation at 
that time exhibited low specific impulses. It was avail- 
able in this country only in limited quantities, and it 
must be handled with a great deal of care. Acid and 
aniline were not regarded as suitable for a man-carrying 
aircraft. These propellants are spontaneously combus- 
tible, and special precautions must be taken to keep 
them separated, since any dual leak in the air might 
initiate a disastrous fire. Acid is also injurious to per- 
sonnel, which complicates the handling problem. 
Nitro-methane, being a monopropellant, would sim- 
plify the fuel system considerably, but it is subject to 
detonation under certain conditions which at that time 
were not too well understood. Although it was believed 
that nitro-methane had good possibilities, it was not 
felt that it had been developed to the point of reliability 
desired. Gasoline and liquid oxygen were studied, but 
with a regeneratively cooled motor it would have been 
necessary to carry a third tank containing water, since 
gasoline alone is not a suitable cooling medium. 

The propellants selected, liquid oxygen and alcohol, 
are readily available, have a good specific impulse, are 
relatively safe and easy to work with, are not spontane- 
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ously combustible, and are not injurious to personnel 
(small spatters of liquid oxygen are not harmful). The 
motor is regeneratively cooled by circulating the fuel 
through a cooling jacket before it is injected into the 
combustion chamber. To aid in cooling, one part of 
water is mixed with three parts of ethyl alcohol. It 
was found that the addition of this amount of water 
had a small effect on the overall impulse but aided ay 
preciably in the cooling problem. 


DETAIL DESIGN 


The motor assembly, designed and built by Reaction 
Motors, Inc., consists of an assembly of four 1,500-Ib. 
thrust rockets, operating at a chamber pressure of ap 
proximately 230 Ibs. per sq.in. 

Because of the high combustion temperature, ap 
proximately 5,000°R., and the relatively long time the 
motors must operate, some form of cooling was re- 
quired. Injecting an excess of fuel to reduce the com 
bustion temperature would have been 
“sweat’’ cooling, in which the cooling fluid is forced 


inefficient; 


through a porous combustion chamber and nozzle wall 
and vaporized, was just a gleam in someone's eye and 
has not progressed much farther up to the present time. 
Regenerative cooling with some film cooling is employed 
on this motor—that is, the fuel is circulated around the 
combustion chamber in a cooling jacket before being 
burned. 
nozzle where the hot gases impinge directly against the 
nozzle wall, the cooling problem is more difficult. 

The rockets may be run separately or in combination 
as selected by the pilot. The motors are started by a 
small igniter located in the forward end of the cylinder, 
which ignites a stream of fuel and gaseous oxygen by 
means of a spark plug. When the chamber pressure 
reaches a value of approximately 50 Ibs. per sq.in. 
the propellant valves open admitting the fuel and liquid 
oxygen. No provision has been made to throttle the 
individual rockets, and, hence, the pilot has at his 
command only 25, 50, 75, and 100 per cent of full 
thrust. 

To supply the propellants to the rocket motor, a 
turbine-driven pump was specified. This mechanism 
was recognized quite early as being one of the items 


In the region of the converging section of the 
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most likely to interfere with the early flight of the air- 
plane, since it involved the development of a highly 
reliable piece of apparatus of a type hitherto unknown, 
To forestall probable flight delays, a temporary instal- 
lation of pressurized tanks has been employed. This 
has reduced the airplane's endurance by about 1,5 
min., has increased its landing weight by approximately 
2,000 Ibs., and has run the landing wing loading up to 
approx mately 55 Ibs. per sq.ft. 

All the pressure tanks in this version of the XS-| 
were designed to a factor of 1'/, above yield. The 
ultra-high-pressure nitrogen tanks were made from 
Great Lakes Alloy NAX 9120, varying in thickness from 
1/, to */s in., depending on their diameter. The liquid 
oxygen tank was made from */ 5 annealed stainless steel 
and the fuel tank from normalized 4130. Considerable 
trouble was experienced with the high-pressure joints 
in the fuel system. Asa result, most joints are welded 
with as few high-pressure fittings as possible. Nitrogen 
gas is obtained commercially only up to 2,200 Ibs. per 
sq.in., and we knew of no pumps that could deliver un- 
Our solu- 
tion was a liquid nitrogen evaporator that converts 
liquid nitrogen into gas. 


contaminated gas at the desired pressure. 


Referring to Fig. 5, the sphere located on top of the 
evaporator is 36 in. in diameter with a wall of stainless 
> 


steel 3 in. thick cast in two halves and welded to- 


gether. This sphere has been hydrostatically tested 


to 9,000 Ibs. per sq.in. 


Fic. 5. 


Nitrogen evaporator. 
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During the testing of the evaporator we had an in- 
teresting experience. While operating the evaporator, 
it was noticed that particles of liquid dripped from the 
frosted lines in which flowed liquid nitrogen. This 
could not be condensed moisture because of the low 
temperatures of the lines, and it was baffling in view of 
the many pressure tests that had been made. It was 
finally discovered that liquid oxygen was being con- 
densed out of the air on coming in contact with the cold 
nitrogen lines. 


STRUCTURE 


Structural design criteria were. arbitrary and based 
principally upon ignorance. Since it was not possible 
to predict with any degree of certainty the loading dis- 
tributions and possible buffeting in transonic flight, the 
airplane was designed to withstand 18 g ultimate. 

Because the wing is thin, the thickness of its covering 
is unusual; it is slightly more than '/2 in. at the in- 
board end and machine-tapered to conventional thick- 
ness at the tip. This tapering process has not proved 
difficult for our shop to perform. Because of its heavy 
gage, the problem of local stiffening and preservation 
Some 240 
pressure orifices and twelve strain gages are installed 
in the left wing with a similar quantity in the empen- 
nage. 


of reasonably accurate contour was simple. 


The stabilizer construction is similar to the wing, and 
again provision has been made for the installation of 
alternate stabilizer shapes. 
the stabilizer itself is rapidly adjustable in pitch. The 
fuselage is conventional semimonocoque construction 
made from 24ST aluminum alloy. 

With the supply of gaseous nitrogen aboard, a pneu- 
matic auxiliary power system was employed. The 
landing gear and flaps are actuated by pneumatic 
cylinders, while the stabilizer is adjusted through a 
screw jack driven by a pneumatic motor. The system 
has proved itself entirely satisfactory. 

The pilot's windshield does not protrude but con- 
forms to the ogive nose shape of the fuselage. As a re- 
sult, visibility during landing is marginal. The wind- 
shield is made of double thickness Plexiglas to prevent 
fogging; the intervening airspace between the two 
panels is dehydrated. (The pilot’s exhalation is also 
dehydrated through a cannister built onto his oxygen 
mask.) It was desired to avoid the use of plate glass in 
the windshield because of the difficulties in producing 
double curvature safety glass. The increased potential 
flight speeds that have been gained by air launching, 
however, have made it mandatory that a new windshield 
be installed capable of withstanding elevated tempera- 
tures. Asa result, plate glass is now being substituted 
for Plexiglas. 

The pilot enters the cabin through a rectangular door 
on the right side of the fuselage, located in such fashion 
that in case of bail-out he is forced to go downward, 
thereby increasing his chances of missing the tail. His 
cabin pressure is sealed with him prior to launching, 


As previously mentioned, - 
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Fic. 6. Loading pit. 


and no replenishment is necessary for a flight of this 
airplane’s short duration. Internal cabin pressure is 
maintained at 3 Ibs. per sq.in. above atmosphere, 
which is sufficient to maintain pilot safety irrespective 
of altitude. The cabin is tested to leak at a rate no 
greater than | Ib. per sq.in. per hour at 3 Ibs. per sq.in. 
internal pressure. We find this is actually conserva- 
tive, since replenishment from the pilot’s exhaled 
breath through his oxygen mask is appreciable. 

A wheel control was chosen, rather than a stick, to 
permit the pilot’s use of two hands effectively in case the 
need arose. A thrust-selector control, instrumentation 
switches, and emergency power shutoff are all located 
on the control wheel so that the pilot need not remove 
his hands during flight. 


FLIGHT OPERATIONS 


The close of the war, made available to us the B-29 
originally desired, permitting air launching of the XS-1 
with its resultant increase of operational safety. With 
a wing loading of 100 lbs. per sq.ft. and a large 
quantity of high-energy fuel aboard, the first few sec- 
onds after ground take-off would have been hazardous 
for the test pilot. This hazard is eliminated when his 
flight begins at a safe altitude thousands of feet above 
the earth, permitting him to jettison fuel prior to land- 
ing in case of engine failure or to bail out in case of more 
serious mishap. Almost equally attractive is the tre- 
mendous increase in potential performace resulting from 
launching the airplane with the high potential and k1- 
netic energy which the B-29 can supply by virtue of its 
altitude and speed characteristics. The flight can now 
begin at a point that it previously would have reached 
only after the expenditure of better than half of its 
fuel; hence, the potential speed and altitude of the 
XS-1 are nearly doubled by this unique but highly 
practical method of launching. 

A standard B-29 was supplied by the Army Air 
Forces. Its bomb doors were removed and the XS-1 
was suspended from a standard Army Air Forces D-4 
bomb shackle. An enclosed ladder was installed be- 
tween the B-29 and XS-1 in such a manner that the 
XS-1 pilot or flight personnel could go back and forth 
between the two airplanes while in the air. 
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For loading purposes the XS-1 is lowered into a pit, 
the B-29 rolled over the pit, and the XS-1 pulled up and 
partially into the B-29 by means of a hoist located in 
the “‘mother”’ airplane. 

It could not be predicted with certainty that simply 
dropping the XS-1 from the B-29 bomb bay would be 
successful. Accordingly, pressure surveys were made 
with the B-29 and XS-1 in flight, employing those pres- 
sure-sampling tubes already built into the XS-1 wing. 
These data indicated that a positive separating force 
existed. As a further precautionary measure, one of 
the B-29 bomb bay actuators was rigged up as an ejec- 
tor to expel the XS-1 vertically, giving at the same time 
a slight nose-down pitching moment to insure a clean 
breakaway. In addition, a steel tube was pierced 
through the XS-1 fuselage ahead of the tank area, ex- 
tending about 6 in. out on each side of the fuselage. Ap- 
proximately 3 in. to the rear, slanting wooden guide- 
posts were bolted to the B-29 to guide the XS-1 against 
backward drift and to prevent any tendency to yaw 
during the drop. Fresh red paint was smeared on the 
tube and the guide rails just prior to flight so that in 
case the latter functioned their usefulness would be 
proved. 

The flight plan called for the initial drop to be made 
with inboard B-29 engines feathered and B-29 flaps 
‘at take-off position at 150 m.p.h. Subsequent flights 
would be made with the B-29 flaps neutral, inboard 
engines at low power, cruising power, then all engines at 
high power, with each succeeding flight going to higher 
and higher launching speeds; the behavior of the XS-| 
was observed in each case. The craft was accompanied 
on all its flights by a “‘chase airplane,’’ and all early 
flights were photographed both:from cameras mounted 
on the wing and stabilizer tips of the B-29 and from 
the accompanying aircraft. 

During February, 1946, ten glide flights under the 
foregoing plan were made at Pinecastle, Fla. This site 
was selected because Muroc Dry Lake is normally 
flooded at this season and 10,000 ft. runways were 
available at Pinecastle (actually only 3,000 ft. was ever 
required). The XS-1 was launched at approximately 
27,000 ft. and glided to the ground in about 12 min., 
making a normal landing at a speed of about 110 
m.p.h. Post-flight inspection revealed no fresh red 
paint and, hence, no interference. On subsequent 
flights it was found that the airplane could be safely 
launched from the B-29 entirely irrespective of the 
speed, power, or flap setting of the latter and without 
the aid of the ejectors or any form of guide rails. The 
XS-1 pilot had perfect control of his machine at all 
times during launching. 

These glide flights were made with the airplane in its 
lightest possible configuration and were completed 
prior to the receipt of the rocket motor. Following the 
acceptance of the power plant and after extensive 
ground tests of the complete airplane, final preparations 
were made for power tests to be conducted at Muroc, 
Calif., where facilities were set up to handle this opera- 
tion. A 15,000-gal. storage tank for liquid oxygen and 
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a 3,300-gal. tank for liquid nitrogen were erected. A 
mixing tank for the alcohol and water was provided by 
reworking a small Army fuel trailer, and a loading pit 
was dug. Fig. 7 shows the XS-1 being loaded with 
fuel, oxidizer, and gaseous nitrogen. 

After four additional glide flights, during one of 
which a complete fuel load was jettisoned, the first 


powered flight was made. On December 9, 1946, in 
perfect weather, the XS-1 was launched at 27,000 ft. 
over Muroc Dry Lake. Approximately 10 sec. later, 
No. 1 rocket chamber was ignited, followed shortly 
by No. 2. The speed of the aircraft picked up so rap- 
idly, however, that thrust was cut back to 25 per cent 
for reasons of safety, and a slow climb was made to 
35,000 ft. The cabin noise level was reported to be 
low. At 35,000 ft., 50 per cent thrust was again ap- 
plied, and a Mach Number of 0.79 quickly attained. 
All power was then shut down, the airplane glided down 
to 15,000 ft., and, with all four rocket motors running, 
100 per cent thrust was applied during a brief climb. 
The pilot experienced extremely high accelerations, 
which he compared to those of a fighter during take-off 
employing water injection. On its first powered flight, 
the XS-1 reached a Mach Number of 0.795 during 
brief application of 50 per cent thrust, demonstrated 
satisfactory motor control and general handling charac- 
teristics, and adhered closely to the flight plan. The 
eleven subsequent flights have been equally satisfac- 
tory. 


SUMMARY 


The behavior of conventional airplanes at Mach 
Numbers above 0.8 is still largely unknown. The in- 
formation heretofore received from actual flight tests 
has been generally based upon the reports of badly 
frightened pilots who, during dives from high altitudes, 
have encountered alarming loss of control of their ma- 
chines. In a large portion of such cases the airplane 
has been completely out of control. It has derived its 
power principally from gravity, which naturally cannot 
be controlled by the pilot. Deprived of any means ol 
effecting the reduction in speed which would give him 
safety and confronted with the ground rapidly rising 
to meet him, the pilot has not been in a position to do 


(Continued on page 72) 
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CHICAGO-NEW YORK .. . 1 HOU'. 


On a recent Sunday, a huge American Airlines DC-6 streaked from 
Chicago to New York in 1 hour, 51 minutes, 53 seconds, establishing 
a new record for transport aircraft between the two cities. As always 
with ships of American Airlines, the Flagship Illinois’ four 2100 H.P. 
engines were lubricated with Sinclair AIRCRAFT OIL. 

Marking another milestone in the rapid growth of American avi- 
ation, this amazing flight, made with 52 passengers aboard, showed 
an average speed for the new DC-6 of 402 miles per hour. It is signifi- 
cant that, in this new triumph of American Airlines operations, Sinclair 
AIRCRAFT OIL played a major part in providing safe, sure, dependable 
lubrication, when ground speed often exceeded 490 miles per hour! 
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SINCLAIR AIRCRAFT OIL 
Symbol of Dependable Maintenance 


For 13 years, without interruption, Sinclair has 
aided American Airlines in maintaining exacting 
schedules, rigid operational standards, and de- 
pendable service.*American, in that time, has 
flown more than 350,000,000 miles, with no other 
engine lubricant than famous Sinclair AIRCRAFT OIL. 

To help reduce frequency of overhaul and at- 
tendant expense, Sinclair has constantly devel- 


oped improved AIRCRAFT OIL. For American Airlines 
and for other commercial carriers as well as pri- 
vate fliers, this has contributed to an increase be- 
tween overhaul periods ranging from 400 to more 
than 1000 hours. 

For safe, dependable aircraft engine lubrica- 
tion with less frequent overhaul, go American... 
with Sinclair. 


SINCLAIR REFINING COMPANY, AVIATION SALES, 630 FIFTH AVENUE, NEW YORK CITY 
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Study of Efficiency and Thrust of 
Conventional Turbojet Propulsor 


By 
B. Szczeniowski 
University of Montreal 


The problem of efficiency of turbojet propulsors may be 
treated from various points of view. The most important of 
these, however, seems to be the range of an airplane, depend 
ent on the fuel consumption, on the one hand, and on the 
specific weight of the engine, on the other. 

The thermal efficiency of a turbojet propulsor may be con 
siderably improved by applying special systems with heat 
recuperation. A few such systems are already known and 
have been theoretically and experimentally investigated 
The actual technical achievements in this field, however 
hardly permit systems with recuperation to be applied in a¢ 
tual aeronautical practice. The heat exchanger usually be 
comes complicated and difficult to manufacture. It in 
creases considerably the total weight of the engine, thus re 
ducing the effect of accompanying increase in efficienc) 
the range, at least so far as short and medium flights are con- 
cerned. 

It is, therefore, strongly advisable to exhaust all possible 
means to improve the conventional turbojet propulsor before 
other systems are applied. Fortunately, there are other ways 
to improve its efficiency. The first is to increase the maxi- 
mum temperature in the cycle. However, the temperature 
actually attainable is limited by technological reasons to 
about 1,500° F., and it may be increased only by further im 
provements in the metallurgy of super-alloys applied here. 
The second way is to increase the compression ratio in the 
turbocompressor unit. This will result in an increase of the 
specific weight of the engine and may cause a decrease of the 
specific thrust obtainable, due to the limitation of maximum 
temperature—i.e., to the necessity of increasing the air ex 
cess. The main obstacle in applying this second solution is 
the fact that the best compression ratio to be chosen depends 
on the efficiency of both the compressor and the turbine. 
The higher these efficiencies, the higher may be the com 
pression ratio which gives the best and highest overall 


efficiency. 
The conclusion is that in a conventional turbojet engine 
considerable effort has to be made in improving, so far as 


possible, the efficiencies of compressor and turbine, and the 
compression or expansion (if in turbine) ratio obtainable from 
one stage in order to reduce the weight and bulk. The in 
vestigations made show how great is the effect of compressor 
and turbine efficiencies on the applicable compression ratio 

i.e., on the overall efficiency, especially in the neighborhood of 
high efficiencies. Therefore, the problem of a conventional 
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turbojet propulsor turns into the problem of improving both 
a compressor and a turbine design if the maximum tempera 
ture is to be limited. 


Preliminary Design Studies: Piper Skysedan 


By 
Wallace J. Wilkie 
Piper Aircraft Corporation 


Subsequent to a specification submitted by the sales de- 
partment, work was instigated on a new low-wing, four- 
place, metal airplane, the Piper Skysedan. Many specialized 
problems were solved by adequate compromise between prac- 
ticalitv and theory. 

Preliminary design of the fuselage was largely dependent 
on wind-tunnel tests in order to determine the greatest aero- 
dynamic efficiency consistent with utility. Extensive mock- 
up studies of the cabin developed comfortable seating and 
reasonable c.g. limits, eliminating the necessity for loading 
placards. 

Greatest utility was accomplished by means of a convell- 
tional gear which incorporates many of the advantages of tri- 
cycle gear, plus better small field handling. 
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SUMMARIES OF CURRENT LAS. 


The basic wing design, emphasizing both slow- and high- 
speed characteristics, culminated in a wing with a span no 
greater than the average light plane and a loading below con- 
temporary airplanes of this class. 

Use of a relatively large vertical tail to improve general 
flight behavior, particularly at slow speeds, has been confirmed 
by flight tests and by recently released N.A.C.A. reports. 

The resultant prototype Skysedan has been proved by 
flight tests to be a safe, high-performance, utilitarian air- 
plane. 


Wing Flap with Reduced Moment 


By 
Alan Pope 


Daniel Guggenheim School of Aeronautics, Georgia 
School of Technology 


A 35.4 per cent chord, double-slotted flap was tested with 
the rearward 13.05 per cent reflexed 50°. C) »¢,- Was reduced 
thereby from 2.71 to 2.62, and the moment coefficient for the 
60° flap at 0.9 Ci mar. was reduced from —0.715 to —0.518. 
Assuming an elevator power curve slope of —0.02, the reduc- 
tion would correspond to a reduction of 9.8° of elevator, and 
assuming a wing loading of 40 lbs. per sq.ft., the landing 
speed would be increased from 80.0 to 81.4 m.p.h. Additional 
study would be required to obtain optimum reflex configura- 
tion. 


LOSS OF SPIN OF PROJECTILES. 
Experimental Method 


By 
J. A. Van Allen 
Applied Physics Laboratory, The Johns Hopkins 


University 


Part I— 


A novel method is described for the measurement of the 
spin of projectiles throughout flight. The essential element 
of the method is a small rugged radio transmitter in the nose 
of the projectile with radiation pattern not symmetrical 
about the mechanical axis. Sample data are given. Applica- 
tions are suggested. 


LOSS OF SPIN OF PROJECTILES. Part II—Skin 
Friction Drag 


By 
H. P. Hitchcock 


Ballistic Research Laboratories, Aberdeen Proving 
Ground 


Analysis of the measured spin of ten types of projectiles 
leads to the evaluation of a skin friction drag coefficient 
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which appears to depend on the shape of the projectile as 
well as on Reynolds Number. The average value of the skin 
friction drag coefficient is 0.00168. 


Optimum Number of Webs Required for a Multicell 
Box Under Bending 


By 
George Gerard 
Republic Aviation Corporation 


In multicell construction, which may be used on the wing 
and tail surfaces of high-speed aircraft, the relatively thick 
compression surface is stabilized by a series of webs. It is 
necessary to determine the correct combination of number of 
webs and compression cover thickness which will result in the 
design of minimum weight. 

Theoretical results are obtained in which the optimum num- 
ber of webs is determined to be a function of only the struc- 
tural thickness ratio. Nondimensional design charts are pre- 
sented from which optimum conditions can be obtained. In 
addition to the study of optimum conditions, an investigation 
was made to determine the weight penalty involved in using 
a number of webs other than optimum. It was found 
that, for a slight weight penalty, it is possible to reduce 
the number of webs required and still maintain an efficient 
design. 


Thermal Fin Effect in Heat Anti-Icing Corrugations 
By 


Julius Jonas 
Northrop Aircraft, Inc. 


The importance of thermodynamic detail design in heat 
anti-icing installations is stressed with particular reference 
to the design of chordwise inner skin corrugations. An analy- 
sis is made in an effort to evaluate the thermal fin effect con- 
tribution made by the inner skin corrugations. The results 
obtained emphasize the need for careful detail design of the 
chordwise inner skin corrugations so as to obtain maximum 
anti-icing potentialities for a given installation. 


An Approach to Supersonic Airfoil Theory 


By 
W. E. Strohmeyer and D. R. Gero 
Goodyear Aircraft Corporation 


This paper presents a new approach to supersonic airfoil 
theory. The aerodynamic coefficients Cz, Cp, and Cu, com- 
monly associated with Ackeret’s theory, are obtained by 
making use of the fundamental energy equation. A com- 
parison of theoretical with available experimental results 
is made to illustrate the limitations of the two-dimensional 
theory. 
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Its more than just a coincidence... 


Lockheed 649 and 749 
Constellation 

Boeing B-50 Super-Fort 
Lockheed XR60 Constitution 
Consolidated Vultee B-36 
Super-Bomber 

Martin JRM Mars 

Boeing 377 Stratocruiser and 
YC-97 Series Transports 
Consolidated Vultee X(-99 
Transport 

Douglas (-74 Globemaster 
Douglas DC-6 

Republic RC-2 Rainbow and 
XF-12 Photo Recon, 


Curtiss Electric Propellers are specified 

for all of these outstanding four and 

six engine bomber and transport types. 

No other propeller provides 

all these service-proved features.. 

automatic synchronization...reverse thrust.. 
hollow steel blades...selective fixed pitch.. 
dependable feathering...thermal de-icing... 
all-lever control...unit serviceability .. 
all-temperature reliability... 


flexibility of electrical control. 


A PRODUCT OF 


CURTISS WRIGHT 
FIRST IN FLIGHT 
PROPELLER DIVISION 


FLECTRIC PROPELLERS CALDWELL, N. J. 
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Aerodynamics John G. Lowry and Leslie E. Schneiter. U.S.,: N.A.C.A., 
Technical Note No. 1284, May, 1947. 55 pp., illus. 4 references. 
Supersonic Aerodynamics—Principles and Applications. Theo- Investigation was made in the Langley 300-m.p.h. 7- by 10-ft. 
dore von Karman. (The Tenth Wright Brothers Lecture.) tunnel with a wing of aspect ratio 2.55. Several modifications 
Journal of the Aeronautical Sciences, Vol. 14, No. 7, July, 1947, made to this wing in an attempt to improve its longitudinal 
pp. 373-402, illus. Discussion, pp. 403-409. 191 references. stability produced undesirably large changes in the longitudinal 
The aeronautical engineer requires a comprehensive theoretical stability characteristics. The most effective modification was an 
synthesis of supersonic aerodynamics. This paper is an attempt alteration of the plan form of the wing obtained by extending the 
to collect and correlate present knowledge into a systematic leading edge forward about half a chord length over the outer 
structure. Fundamentals such as the velocity of sound, the zone 25 per cent of the span. The maximum lift coefficient of the 
of action, the zone of silence, the rule of concerted action, and sweptback wing was about the same as that of the unswept wing, 
the fundamental differences between subsonic and supersonic but the angle of attack for maximum lift was more than twice 
motion are explained. Linearized theories of lift and drag are that of the straight wing. Decreasing the aspect ratio from 2.55 to 
outlined which permit the Fourier integrals to be used in calcu- 1 improved the longitudinal stability, particularly in the range of 
lating the pressure distribution over a wing and the total value of high lift coefficient. Tests with a deflectable tip showed little 
the wave drag. The wave drag is calculated for normal straight promise of improving the longitudinal stability, but deflecting 
wings with constant airfoil section, infinite uniform wings with the tip offered interesting possibilities of longitudinal and lateral 
sweepback, wings with finite aspect ratio, and for arrowhead control. 
wings. The use of the sweepback wing, the delta wing, and the Investigation of Suction-Slot Shapes for Controlling a Turbulent 
mutual interference of the component parts of the aircraft are Boundary Layer. P. Kenneth Pierpont. U.S., N.A.C.A., 
pointed out as means of eliminating wave drag. In the second Technical Note No. 1292, June, 1947. 17 pp., diagrs. 3 refer- 
portion of the paper the linear assumptions are modified to give ences. 
an exact theory of supersonic flow. A theory for flow at transonic 
speeds is developed, and the interaction of shock fronts and the were made at a velocity of about 100 ft. per sec. with a turbulent 
boundary layer is discussed. An extensive bibliography con- boundary layer which had a displacement thickness of 0.85 in. 
taining 191 items covers the literature published both in English and a shape parameter of 1.8in. Results of these studies indicate 
and in foreign languages. The references are arranged under six that the characteristics of the new boundary layer which is 
headings: compressible fluids and general supersonic aero- formed behind the slot is determined only by the quantity of air 
dynamics; linear perturbation theory, slender bodies and wings; removed, provided that the slot inlet has rounded edges. Effec- 
flows with finite disturbances, hodograph method; boundary tiveness near maximum is obtained when the rate of airflow re- 
layer, viscous drag, and heat transfer; hypersonic motion and moval is equal to the air which would pass at free-stream velocity 
superaerodynamics; and nonstationary flows. through an area equal to the displacement thickness per unit span. 
An Approach to Supersonic Airfoil Theory. W. E. Strohmeyer Total pressure losses through the slot may be reduced by rounding 
and D. R. Gero. Goodyear Aircraft Corp. (For abstract see the edges, inclining the slot, and slightly diverging the walls. Ade- 
“LAS. Briefs’’ on page 31 of this issue, August, 1947.) quate width is the most important feature of a satisfactory slot. 
Loss of Spin in Projectiles. I—Experimental Method. J. A. When the flow coefficient was 1.0 the total pressure coefficient for 
Van Allen. The Johns Hopkins University. Y—Skin Friction the best slot tested was 48 per cent less than that for a normal 
Drag. H. P. Hitchcock. Aberdeen Proving Ground. (For ab- sharp-edge slot. For the best slot at flow coefficient 1.0 the total 
stract see ‘‘I.A.S. Briefs” on page 31 of this issue, August, 1947.) pressure loss in the boundary layer represented about 55 per cent 
Wing Flap with Reduced Moment. Alan Pope. Georgia of the measured total pressure coefficient. 
School of Technology. (For abstract see ‘“‘I.A.S. Briefs’? on page Theoretical Studies on the Flow Through Nozzles, and Related 
31 of this issue, August, 1947.) Problems. K. O. Friedrichs, Charles R. DePrima, and others. 
Investigations at Low Speed of the Longitudinal Stability New York University, Applied Mathematics Group, Report No. 43 
Characteristics of a 60° Swept-Back Tapered Low-Drag Wing. ( National Defense Research Committee, Applied Mathematics 


Tests of three types of boundary-layer-control suction slots 
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IN THE AIR... 
ON THE 
GROUND... 


The designing engineer, the mechanic and the pilot, all find 
Cambridge Exhaust Gas Analysers essential for developing, 
adjusting and operating internal combustion engines. These 
instruments make available continuous indication of air-fuel ratio 
of the mixture being supplied to 
the engine. 


EXHAUST GAS TESTER cece: 


mines the completeness of combus- 
tion in one or all cylinders. This 
rugged and accurate instrument is 
conveniently portable for field and 
shop use. 


AERO MIXTURE INDICATOR 


is a flight instrument for installation 
in single or multi-engine planes. Its 
use makes possible greater pay load, 
cruising radius and safety. 


Send for descriptive literature 


C A M B R I D G E INSTRUMENT CO., INC. 


3755 Grand Central Terminal, New York 17, N. Y. 


LITTELFUSE Extractor Posts 


make mounting and changing fuses E-A-S-¥! 


Safe, “dead front” Littelfuse Extractor ~ 
Fuse Mounting Posts are easy to install. 


They save panel space—can be ganged pe sg 

in rows with a common bus. = 
Fuse holder is in end of removable a: D> 

knob—unscrew it and fuse is quickly \ 

extracted and changed with fingers. Pit 
Finger and screwdriver operated = 

types in 3AG and 4AG sizes now are j 2 KS | 

available. / \ 
Catalog number 9 gives you complete y bi 

details, write for yours today. ¢ 


LITTELFUSE 


4715 N. RAVENSWOOD AVE. “> CHICAGO 40, U.S.A. 


WITE-T-LITE - SWITCH-LITE -IGNITION-FRITZ - NEON INDICATORS 
SWITCHES - CIRCUIT BREAKERS - FUSES, MOUNTING AND ACCESSORIES 
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Panel, Report No. 82.1R), April, 1944. 88 pp., figs. 27 refer. 
ences. 

The customary one-dimensional treatment is refined to give, 
three-dimensional treatment. A simple formula for the thrug 
produced by such a flow is applied to widely divergent short 


nozzles. A method is given of obtaining the contours of a “‘per. F 


fect’’ nozzle, one that yields maximum thrust and a parallel ey. 
haust flow for a prescribed expansion ratio. This method j; 
applied to a reverse or compressor nozzle. 


On Supersonic Compressors and Nozzles. Kk. O. Friedrichs 


C. DePrima, and others. New York University, Applied Math. 
matics Group, Report No. 77 (National Defense Committee, 
Applied Mathematics Panel, Report No. 82.2R, Supplement 
AMP Report No. 82.1R), October, 1944. 13 pp., figs. 5 ref. 
erences. (Cf. preceding abstract.) 

The method of designing a perfect nozzle given in Report No 
&§2.1R is worked out for a simple case. To check the accuracy o 
previous treatment of three-dimensional flow, terms of the thirj 
and fourth order are taken into account and the results compared 
with those obtained in the main report. The basic differentia) 
equations employed are derived in greater detail. 


Remarks on the Mathematical Theory of Detonation and Def. 
gration Waves in Gases (Supplement to the Manual on Super 
sonic Flow and Shock Waves). New York University, Applied 
Mathematics Group, Report No. 127, ( National Defense Research 
Committee, Applied Mathematics Panel, Report No. 38.3 R), July, 
1945. 45 pp., figs. 26references. (Cf. AER 3/47:87.) 

An analysis of the gas dynamical phenomena of one-dimen- 
sional flow involving detonation and combustion from the 
mathematician’s point of view. A determinancy for gas motions 
which involve shocks only exists in the transition conditions to- 
gether with the differential equations in the zones of continuity 
and the initial and boundary conditions. A different situation, 
however, presents itself as soon as “reaction fronts” occur, giving 
rise to the general problem: To what extent are reaction waves 
left undetermined by the laws of conservation? What are appro- 
priate additional conditions to determine the reaction front? 
These questions refer to the determinancy of the solutions of the 
underlying differential equations satisfying well-defined tran- 
sition, initial, and boundary conditions. While this discussion 
stresses the mathematical aspects of the theory, it may have 
physical significance in particular for the understanding of 
reaction processes taking place in gases which are in nonuniform 
motion. 


The Flow of a Compressible Fluid Past a Curved Surface. 
Carl Kaplan. U.S., N.A.C.A., Advance Restricted Report No 
3K02 (Wartime Report No. L-320), November, 1943. 78 pp., 
figs. 5references. 

Investigations on Laminar Boundary-Layer Stability and 
Transition on Curved Boundaries. Hans W. Liepmann. U4. 
N.A.C.A., Advance Confidential Report No. 3H30 (Wartime 
Report No. W-107), August, 1943. 64 pp., figs. 24 references 


The Axially Symmetric Flow A-4 for Mach Number 1.86 and 
1.56. F. Schubert. (Peenemtinde, Heeresversuchsstelle, Archit 
Nr. 66/101, November 17, 1942.) Cornell Aeronautical Labon- 
tory, Buffalo, 1947. 9 pp., figs. 

A comparison of two methods that permit an approximate 
solution of the partial differential equation of the second order for 
rotationally symmetric potential flows. The method according 
to Sauer and that according to Tollmien might be said to be 
virtually identical at M-1.86 and M-1.56 when compared with the 
results of test measurements made on this missile. 


Interference Method for Obtaining the Potential Flow Past ai 
Arbitrary Cascade of Airfoils. S. Katzoff, Robert S. Finn, and 
James C. Laurence. U.S., N.A.C.A., Technical Note No. 125, 
May, 1947. 55pp., figs. 14 references. 

The velocity distribution on each airfoil is considered to be the 
sum of that which corresponds to its presence in the interference 
flow. The interference is calculated from the velocity distributio 
on the airfoils so that the method reduces to an iteration process! 
which, for the first approximation, the interference is computed 
by assuming the free-stream velocity distribution to exist on each 
airfoil, and in subsequent approximations this velocity is 0% 
rected according to the interference derived in the preceding 
approximation. A solution is thus found for an arbitrarily spe 
fied angle of attack. This solution is used to find the conform# 
transformation to the circle and thence the solution of any othe 
angle of attack. 
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Isolated and Cascade Airfoils with Prescribed Velocity Dis- 
tribution. Arthur W. Goldstein and Meyer Jerison. U-.S., 
N.A.C.A., Technical Note No. 1308, May, 1947. 50 pp., diagrs. 
ll references. 

An exact solution of the problem of designing an airfoil with a 
prescribed velocity distribution on the suction surface in a given 
uniform flow of an incompressible perfect fluid is obtained by re- 
placing the boundary of the airfoil by vortexes. By this device a 
method of solution is developed which is applicable both to 
isolated airfoils and to airfoils in cascade. The conformal trans- 
formation of the designed airfoil into a circle can be obtained and 
the velocity distribution at any angle of attack computed. Nu- 
merical illustrations of the method are given for the airfoil in 
cascade. 

Investigation of Effect of Span, Spanwise Location, and Chord- 
wise Location of Spoilers on Lateral Control Characteristics of a 
Tapered Wing. Jack Fischel and Vito Tamburello. U.S., 
N.A.C.A., Technical Note No. 1294, May, 1947. 27 pp., illus. 
13 references. 

Curves are presented showing the variation of rolling-moment 
and yawning-moment effectiveness with spoiler span. The re- 
sults indicated that the variation of rolling-moment effectiveness 
with spoiler span showed a trend similar to that of ailerons for a 
geometrically similar wing. This similarity suggests the possi- 
bility of employing aileron design data in the preliminary design 
of spoilers at low angles of attack. 

Two-Dimensional Constant Velocity Ducts. N. J. S. Hughes. 
Gt. Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2089, December, 1944. 23 pp., figs. 3 references. 

As an approach to the design of wing leading-edge air intakes, 
the determination of the shape of a two-dimensional duct for 
which the velocity is constant over the inner and outer surfaces is 
investigated mathematically. Calculations are made for ducts 
having horizontal and vertical axes of symmetry. The cases of 
constant-velocity airfoils and the duct of infinite length, and the 
application of the results to the design of wing leading-edge en- 
tries are also considered. 

Non-Stationary Gas Flow in Ducts of Variable Cross Section. 
Josef Aschenbrenner. (Forschung auf dem Gebiete des Ingenieur- 
wesens, Vol. 8, No. 3, May-June, 1937, pp. 118-1380.) Cornell 
Aeronautical Laboratory, Buffalo, October, 1946. 20 pp., figs. 8 
references. 

The solutions for nonstationary gas flow in cylindrical ducts 
are extended to ducts of variable cross section. The differential 
equations for abrupt pressure changes in such ducts are derived, 
and a graphical-numerical approximation method is developed 
for calculating the pressure and velocity profile for arbitrary 
pressure differences and gas velocities, as well as for arbitrary 
cross-section profiles. 

High-Speed Tests of a Ducted Body with Various Air-Outlet 
Openings. John V. Becker and Donald D.Baals. U.S., N.A.- 
C.A., Advance Confidential Report (Wartime Report No. L-486), 
May, 1942. 14 pp., illus. 4 references. 

Investigation of Air Flow in Right-Angle Elbows in a Rectangu- 
lar Duct. Charles H. McLellan and Walter A. Bartlett, Jr. 

U.S., N.A.C.A., Advance Restricted Report (Wartime Report 
No. L-328), October, 1941. 17 pp., figs. 3 references. 

Wind-Tunnel Investigation of Rear Underslung Fuselage 
Ducts. K. R. Czarnecki and W. J. Nelson. U.S., N.A.C.A., 
Advance Restricted Report No. 3121 (Wartime Report No, 
L-348), September, 1943. 67 pp., figs. 6 references. 

Investigation of Slipstream Effects on a Wing-Inlet Oil-Cooler 
Ducting System of a Twin-Engine Airplane in the Ames 40- by 
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80-Foot Wind Tunnel. Dean R. Chapman. U.S., N.A.C.A., 
Memorandum Report No. A5C10 (Wartime Report No. A-1), 
March, 1945. 30 pp., figs. 

The Effect of Streamlining the Afterbody of an N.A.C.A. 
Cowling. George W. Stickle, John L. Crigler, and Irven Naiman. 
U.S., N.A.C.A., Advance Confidential Report (Wartime Report 
No. L-279), December, 1939. 20 pp., illiis. 4 references. 

Experimental and Calculated Characteristics of Several NACA 
44-Series Wings with Aspect Ratios of 8, 10, and 12 and Taper 
Ratios of 2.5 and 3.5. Robert H. Neeley, Thomas V. Bollech, 
Gertrude C. Westrick, and Robert R.Graham. U.S., N.A.C.A., 
Technical Note No. 1270, May, 1947. 47 pp., illus. 4 references. 

Investigation to demonstrate the correlation of wing charac- 
teristics obtained by calculation and by wind-tunnel tests in 
order to show some of the effects of aspect ratio, taper ratio, and 
root thickness-chord ratio on aerodynamic characteristics. The 
wing characteristics were calculated by an application of the 
lifting-line theory, which allows the use of the nonlinear section 
lift curves as well as the usual application of the theory that 
assumes linear lift curves. Comparisons made at equal values of 
Reynolds Number showed reasonable agreement between cal- 
culated and experimental wing force and moment characteristics. 
The method of calculation which allowed the use of nonlinear 
section lift curves gave better agreement with experimental 
values at high angles of attack than did the method that assumed 
linear lift curves. The values of maximum lift-drag ratio of the 
smooth wings ingreased with increasing aspect ratio throughout 
the range investigated, in spite of the increased drag of the thicker 
root sections associated with the higher aspect ratios. The 
maximum lift coefficients decreased with increasing aspect ratio, 
mainly because of the associated increase in root thickness-chord 
ratio. 

Wind-Tunnel Investigation of the Effects of Surface-Covering 
Distortion on the Characteristics of a Flap Having Undistorted 
Contour Maintained for Various Distances Ahead of the Trailing 
Edge. Thomas A. Toll, M. J. Queijo, and Jack D. Brewer. 
U.S., N.A.C.A., Technical Note No. 1296, May, 1947. 64 pp., 
figs. 6 references. 

Investigation of a modified NACA 65:-012 airfoil having a 30- 
per cent airfoil-chord flap with contours simulating various dis- 
torted surface-covering shapes indicated that the effects of sur- 
face-covering distortion on lift characteristics generally are small 
when compared with the effects of surface-covering distortion 
on hinge-moment characteristics. Approximately 75 per cent 
of the effect of distortion on stick forces can be eliminated by 
maintaining the undistorted flap contour over the rear 20 per 
cent of the flap chord. When the flap has been thickened 
by distortion, opening the gap at the flap nose or placing 
transition strips near the airfoil leading edge generally causes 
the variations of* hinge-moment coefficient with the angle of 
attack and with flap deflection to become less negative. Open- 
ing the gap generally has the opposite effect if distortion consists 
of a decrease in flap thickness. Variations in Mach Number from 
0.20 to 0.40 have only small effects on the hinge-moment charac- 
teristics of the undistorted flap or of the undistorted flaps having 
the undistorted contour maintained over the rear 20 per cent of 
the flap chord. 

Measurements in Flight of the Pressure Distribution on the 
Right Wing of a P-39N-1 Airplane at Several Values of Mach 
Number. Lawrence A. Clousing, William N. Turner, and L. 
Stewart Rolls. U.S., N.A.C A., Advance Restricted Report No. 
4K09 (Wartime Report No. A-13), April, 1945. 89 pp., figs. 4 
references. 
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writers or publications named. 


The irregularity of receipt of publications from abroad necessitates the review of 
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The views and opinions expressed in this section are exclusively those of the 


: They are in no case to be construed as those of the 
Aeronautical Engineering Review or the Institute of the Aeronautical Sciences. 
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Wind-Tunnel Investigation of Profile Drag and Lift of an Inter- 
mediate Wing Section of the XP-51 Airplane with Bevelled Trail- 
ing-Edge and Contour Ailerons. Frank T. Abbott, Jr., and Wil- 
liam J. Underwood. U.S., N.A.C.A., Memorandum Report 
(Wartime Report No. L-615), January, 1948. 18 pp., illus. 3 
references. 

High-Speed Tests of Radial-Engine Nacelles on a Thick Low- 
Drag Wing. John V. Becker. U.S., N.A.C.A., Advance Con- 
fidential Report (Wartime Report No. L-229), May, 1942. 37 pp., 
illus. 3 references. 

Maximum Lift Coefficients of Airplanes Based on Sum of Wing 
and Tail Areas. Herman O. Ankenbruck. U.S., N.A.C.A., 
Restricted Bulletin No. L4C31 (Wartime Report No. L-556) 
March, 1944. 6 pp., tables. 

Interference Effects of Longitudinal Flat Plates on Low-Drag 
Airfoils. Ira H. Abbott. U.S., N.A.C.A., Confidential Bulletin 
(Wartime Report No. L-660), November, 1942. 13 pp., figs. 2 
references. 

A Method for Determining the Rate of Heat Transfer from a 
Wing or Streamline Body. Charles W. Frick, Jr., and George N 
McCullough. U.S., N.A.C.A., Advance Confidential Report 
(Wartime Report No. A-40), December, 1942. 34 pp., figs. 10 
references. 

Investigation of the Variation of Lift Coefficient with Reynolds 
Number at a Moderate Angle of Attack on a Low-Drag Airfoil. 
Albert E. von Doenhoff and Neal Tetervin. U.S., N.A.C.A., 
Confidential Bulletin (Wartime Report No. L-661), November, 
1942. 19pp., figs. 1 reference. 

Calibration and Measurement in Turbulence Research by the 
Hot-Wire Method. Laszl6 Kovasznay. (A Muegyetem Aero- 
dinamikai Intézetében Készilt Munka, Budapest, 1943.) U-S., 
N.A.C.A., Technical Memorandum No. 1130, June, 1947. 46 pp., 
illus. 12 references. 

An electronic circuit for investigating turbulence by the hot- 
wire method. Formulas for the constants of the indicator and the 
circuits are developed. Oscillographic interpretation of specimen 
test results are given. 

Theory and Application of Hot-Wire Instruments in the In- 
vestigation of Turbulent Boundary Layers. G. B. Schubauer and 
P. S. Klebanoff. U.S., N.A.C.A., Advance Confidential Report 
5K27 (Wartime Report No. W-86), March, 1946. 62 pp., illus. 
13 references. 

Jet-Boundary Corrections to a Yawed Model in a Closed 
Rectangular Wind Tunnel. Robert S. Swanson. U.S., N.A.- 
C.A., Advance Restricted Report (Wartime Report No. L-603), 
February, 1943. 32 pp., figs. 7 references. 

NACA Mach Number Indicator for Use in High-Speed Tun- 
nels. Norman F. Smith. U.S., N.A.C.A., Advance Confi- 
dential Report No. 3G31 (Wartime Report No. L-423), July, 1943. 
10 pp., illus. 

Interference Resistance of the Tail-Piece. Hoerner. (Messer- 
chmitt, Technische Berichte Nr. 64/42, July 8, 1942.) Gt. Brit., 
Ministry of Supply, RTP/TIB Translation No. GDC 15/56T. 
13 pp., figs. 7 references. 

A study of the increase in resistance resulting from the inter- 
section of component surfaces with the tailpiece of an aircraft. 
The resistance of various tail-assembly designs is calculated. 
The presence of this resistance efféct at the blade roots of a pro- 
peller is developed and the resultant loss of speed is computed 

Effect of Turbulence on Air-Flow Measurements Behind 
Orifice Plates. Jack N. Nielsen.  U.S., N.A.C.A., Advance Re- 
stricted Report No. 3G30 (Warime Report No. L-274), July, 1943. 
12 pp., illus. 2 references. 


Air Laws and Regulations 


The Proposed Multilateral Agreement on Commercial Rights 
in International Civil Air Transport. John C. Cooper. The 
Journal of Air Law and Commerce, Vol. 14, No. 2, Spring, 1947, 
pp. 125-149. 32 references. 

Although this draft agreement provides for the general ex- 
change of transit privileges, it does not allow preliminary fixing or 
arbitrary division of operating frequencies or capacities. It pro- 
vides for the review of economic problems after negotiations have 
failed. However, in order to provide a basis for equality of oppor- 
tunity and for sound and economical air transport operations, it 
would be better to agree on air routes bilaterally within the 
framework of the principles to be incorporated into the general 
agreement. The development of thought on the subjects of free- 


dom of the air, routes, capacity, rates, and subsidies, from prior 
to World War I to date, is discussed. 

Recent Trends in Domestic Airmail Rate Cases. FE. Vanne. 
man, Jr. The Journal of Air Law and Commerce, Vol. 14, No. 2, 
Spring, 1947, pp. 254-263. 60 references. 

A review of the principles and rules that apparently guide the 
Civil Aeronautics Board in its mail rate decisions. Investiga. 
tions of the Board into the financial, route, and operating con. 
ditions of Colonial, Northeast, and Chicago and Southern jp 
order to determine ways and means of reducing need payments js 
important since it will supply comprehensive cost studies that 
heretofore have not been made because of lack of personnel and 
data. These studies will serve as a criteria for rate of return, in. 
vestment base, and honest, economical, and efficient manage. 
ment. 

Current Status of Aviation Law—American Bar Association 
Committee Report. The Journal of Air Law and Commerce, 
Vol. 14, No. 2, Spring, 1947, pp. 217-228. 

This progress report of the Committee on Aeronautical Lay 
is intended to indicate the work that has been done on law and 
legislation in the field of aviation and the work that needs to be 
done as shown by experience to date. The report is divided into 
five sections: international air transportation, federal jurisdiction 
over civil aviation, state jurisdiction over civil aviation, airport 
development, and aviation accident law. 

The Aircraft Commander in International Law. Arnold W. 
Knauth. The Journal of Air Law and Commerce, Vol. 14, No.2, 
Spring, 1947, pp. 157-169. 

International air transport has developed to the point whereit 
is necessary to establish laws defining the status of the aircraft 
commander. While it may not be necessary to give to him the 
extensive powers possessed by the master of a maritime vessel, 
stipulations must be made which will prevent the existence of 
these powers from depending solely upon the local laws for the 
85 nations and 524 legislatures in the world. 


Air Transport—General 


Provisional International Civil Aviation Organization (PICA0). 
The Journal of Air Law and Commerce, Vol. 14, No. 2, Spring, 
1947, pp. 229-234. 

Report of the Seventh Session of the Interim Council held dur- 
ing the first quarter of 1947. The U.S. Department of State 
announced that the 26th instrument of ratification needed for 
ratification had been deposited and that the convention would 
become operative 30 days later, on April 4, 1947. 

Multilateral Agreement on Commercial Rights in Inter 
national Civil Air Transport—Proceedings of the Committee on 
Air Transport (Submitted Through the Interim Council) to the 
First Assembly of the International Civil Aviation Organization. 
The Journal of Air Law and Commerce, Vol. 14, No. 2, Spring, 
1947, pp. 235-253. 

Russia’s Airline System. P. Crochet-Damais. (Rew 
Générale de l’Air.) The Aeroplane, Vol. 72, No. 1871, April 18 
1947, pp. 391, 392, 393a, 393b, 395, illus. 

The U.S.S.R. has depended almost entirely on air transport in 
penetrating her Arctic territories that lie north of the 60th paral- 
lel. Before 1922 meteorological research and exploration had 
been done by air. Ten years of research by the Leningrad Arctic 
Institute culminated in the polar expedition in 1937. From 
1922 to 1928 the Junkers Co. of Germany built factories, o- 
ganized and operated air lines, and trained personnel. In 1928, 
with the beginning of the first 5-year plan, foreign aid was dis 
pensed with, and in 1932 a central authority for civil aviation was 
set up. By 1940 air lines had been extended and organized s04s 
to be a substantial military asset. The war served as a further 
incentive and aircraft production was nearly quadrupled. Air 
craft are used for fire patrol, pest control, and public health serv- 
ices, as well as for transportation. A map of the Soviet airways 
in 1940 shows an extensive coverage linking all the provincid 
capitals with Moscow. The total route mileage in 1946 is given 
100,000 miles. 

Air Transportation, Its Status, Trends and Prospect. C.R 
Smith. The Journal of Air Law and Commerce, Vol. 14, No.2 
Spring, 1947, pp. 150-156. 

The original blueprint for air transportation as drawn up by 
Postmaster-General Walter Brown was made on a national 
scale. It attempted to group air routes into efficient operatig 
units, air lines, and required that the operators have adequate 
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The Navy's XNQ-1 primary trainer, built by Fairchild, is designed to reduce pilot error to a minimum. New features incorporated in the 
plane include a functional safety cockpit, a retractable landing gear, flaps, and a Hamilton Standard constant-speed propeller. 


capital to fulfill their responsibilities. Since 1934 these last two 
points have been abandoned, and, as a result, air carriers today 
are in financial difficulties that seem to be in direct proportion to 
the complexity and inefficiency of the routes over which they 
operate. The importance of American civil aviation not only at 
home but abroad makes it imperative that the air lines be 
assisted, but first there should be sound planning of routes and an 
attempt to correct past mistakes. 

Foreign Challenge in the Air. Pat McCarran. Aero Digest, 
Vol. 54, No. 6, June, 1947, pp. 20, 21, 113, 114, 117, illus. 

The three American air lines competing in the international air 
transport service cannot survive against unified, subsidized, 
foreign-flag lines. Only the establishment of a single consolidated 
company to replace the present U.S carriers will enable us to re- 
tain our lead in international air transport and.permit us to bid in 
the world foreign market. 


Air Transport, Cargo 


What Part Shall Freight Forwarders Have in the Develop- 
ment of the Air Freight Industry? C. Allen Elggren. The 
Journal of Air Law and Commerce, Vol. 14, No. 2, Spring, 1947, 
pp. 170-213. 

A history of express freight forwarding in the United States and 
a summary of the legal and juridical decisions affecting the ex- 
tension of freight forwarding by air into the air-cargo field. 

United States Foreign Trade: Trade by Air, January, Febru- 
ary, 1947. U.S. Bureau of the Census, Summary Report No. 
FT 971, May 9, May 13, 1947. 6 pp. 

Should Freight and Mail Be a Separate Operation from Pas- 
Sengers? Charles P. Graddick. Preprint, S.A.E. Summer 
Meeting, French Lick, Ind., June 1-6, 1947. 6 pp. 


Airplane Descriptions 


Navy Developing 400-Mph. Jet-Powered Flying Boat. Robert 
— Aviation News, Vol. 7, No. 20, May 19, 1947, pp. 7, 8, 
illus. 

The Navy P5Y to be built by Consolidated Vultee Aircraft 
Corp. will be a 150,000-Ib. flying boat. It will be powered by two 
Prop-jet engines and will incorporate the planing tail hull design 
developed by the N.A.C.A. 

Designed to Strike. Flight, Vol. 51, No. 2005, May 29, 1947, 
Pp. 487—492, illus. 


The Blackburn S.28/48 is a prototype of a British carrier 


based dive-bomber torpedo airplane. It is a single-place, low in- - 


verted gull-wing monoplane. The five-bladed propeller is driven 
by a 2,800-hp. Bristol Centaurus 59 engine. Wing span is 44 ft., 
11.5 in. Each wing has three segments and folds toward the 
fuselage. Construction details are shown in cutaway drawings. 

The Concordia: Structural Details of Cunliffe-Owen Light/ 
Medium Feeder Liner. Flight, Vol. 51, No. 2005, May 29, 1947, 
pp. 496a, 496b, 497—500, illus. 

A feeder-line} two-engined transport. The seating capacity is 
10-12 passengers. The wing span is 57 ft. The two 550-hp. 
nine-cylinder Alvis Leonides LE4M engines are demountable and 
can be replaced in 40 min. Details of air-frame construction and 
the controls are given in cutaway drawings. 

Percival Merganser: Details of the Layout, Construction and 
Equipment of Percival’s 5/8-Seater Twin. Flight, Vol. 51, No. 
2004, May 22, 1947, pp. 472, 472a, 472b, 473, 474, illus. 

The Merganser, built by the Percival Aircraft Co., is a feeder- 
line, high-wing, twin-engined monoplane, powered by two D. H. 
Gipsy Queen 51 engines. 

Essex Aero Sprite. Flight, Vol. 51, No. 2004, May 22, 1947, p. 
467, fig. A proposed two-place, low-wing, all-magnesium mono- 
plane having a V-tail. Wing span is 30 ft. It is powered by a 
Nuffield 100-hp. engine. 

New 4-Place Dual Control Wheelair Takes to the Air. Air 
Ads (Royalton, Minn.), Vol. 3, No. 22, June 8, 1947, pp. 1, 5, 
illus. 

The Wheelair 111A, designed by Puget Pacific Planes, Inc., isa 
four-place, dual-control personal plane. It is capable of 140 
m.p.h. and has a range of 600 miles. It is spin-proof, stall-re- 
sistant, and has an automobile-type interior. Production is con- 
templated after testing of two prototype models. 

KZ-VIl in the Air. Flight, Vol. 51, No. 2004, May 22, 1947, pp. 
464, 465, illus. 

The KZ-VII Lark, manufactured by the Danish Skandinavisk 
Aero Industri A/S.is a four-place, personal monoplane, powered 
by a C.126 Continental flat-6 engine. Wing span is 31.5 ft.; 
cruising speed, about 110 m.p.h.; landing speed, about 35 m.p.h.; 
and range, 450 miles. 

The Cessna 190 and 195. Aero Digest, Vol. 54, No. 6, June, 
1947, p. 45, illus. (Cf. AER 7/47:39.) 

Norecrin 1200 in the Air: Flying Characteristics of a Light 
French Sports Tourer. Flight, Vol. 51, No. 2005, May 29, 1947, 
pp. 501, 502, illus. (Cf. AER 1/47:40.) 


| 
: 
> 
‘ 
‘ 


AERONAUTICAL ENGINEERING REVIEW—-AUGUST, 1947 


Item 
Servic 
Th 
unit is 
a duc 
witha 
heat i 
figure: 
those 
either 
the wi 
appar 
compr 
stage 


projec 
an au 
engine 
thrust 
ment. 


detail 


development 


Fhere's a new Kidde extinguisher 


specifically designed for fast action 


against fires in seat cushions, 


blankets, paper and other carbonaceous saeas 
materials in aircraft interiors. Na 


= Its quart-and-a-half of anti-freeze 
A LIGHTWEIGHT “=~ Sie | water solution is discharged in a $0.55 


powerful stream by the pressure of ; “ 
single 


WATER-SOLUTION non-deteriorating carbon dioxide verti 


Bum (CO,)...kept sealed in a cartridge 
Bo rau disch 


till ready for use. 


a q with plain water during flight. No 
, 4 special tools or other equipment 
RECHARGEABLE 4 4 needed for recharging... just a spare 
4 4 Kidde carbon dioxide cartridge. 
5 : “ Weight only 7 pounds. Easy push- 
IN FLIGHT : | button operation ...no pumping. 
Light and simple enough for an airline 
stewardess to use with one hand! 
“ Write for full details. 


Walter Kidde & Company, Inc., 818 Main Street, Belleville 9, N. J. 


incre 
idde—| 
The word “Kidde” and the Kidde sea! are trade-marks of Walter Kidde & Company, Inc. , 


wing 


38 

Cap 

F. E. 
| 

indivi 
€ © The 
Biot. 

i 25, Fi 
Servic 

Bas 

incluc 

wes 2. in ch 
1 

pee, | $0.90 

MAINTEN ANCE 

i 

Desig 

mum 

sheet 

magr 
light 

Ane) 
Th 
Fight 
- Go/ I 

RTE 

If 

Stant 


AERONAUTICAL REVIEWS *39 


Caproni-Campini Aircraft and Allied Developments in Italy. 
F. E. Pickles. Combined Intelligence Objectives Sub-Committee, 
Item No. 5, File No. 12-24. 80 pp., figs. British Information 
Services, New York. $2.20. 

The original prototype jet airplane was examined. The power 
unit is an Isotta-Franchini liquid-cooled engine of 900 hp., driving 
a ducted three-stage fan having adjustable blades, combined 
with a ducted exhaust. Under certain conditions “‘after-burning”’ 
heat is added to the air stream prior to exhaust. Performance 
figures indicate that the jet power plant gave results inferior to 
those of a conventional airscrew unit. A twin-engined project for 
either a fighter or bomber utilized two Campini propulsion units in 
the wings powered remotely by engines housed in the fuselage; it 
apparently was not completed. A Campini gas-turbine project 
comprised a multistage centrifugal compressor with a multi- 
stage turbine driving a propeller; experimental work was done on 
individual parts, but a complete engine was not made. Another 
project involved converting an RE. 2005R fighter by installing 
an auxiliary Fiat engine to provide supercharging for the main 
engine and auxiliary jet power with after-burning for added 
thrust. Extensive analyses are given of the aircraft and equip- 
ment. 

The Horten Tailless Aircraft. D.C. Appleyard and M. A. 
. Biot. Combined Intelligence Objectives Sub-Committee, Item No. 
25, File No. 23-6, May, 1945. 54 pp., illus. British Information 
Services, New York. $2.05. 

Based on captured documents and interrogation of personnel, 
including a designer employed by the firm, descriptions are given 
in chronological order of the Horten types I through XII, with 
details of their special aerodynamic, structural, and mechanical 
features. Lists of the documents are appended, as well as in- 
formation concerning the location and personnel of the establish- 
ments connected with the firm’s activities, and other items 
incidental to the main purpose of the investigation. 

Horten Tailless Aircraft. M.A. Biotand J. M. Jayne. Com- 
bined Intelligence Objectives Sub-Committee, Item No. 25, File No. 
19-2. 30 pp., illus. British Information Services, New York. 
$0.90. Data concerning a jet-propelled tailless fighter designated 
H-IX-V2, plus short descriptions of the H-VIII flying-wing com- 
mercial craft and other Horten designs. 

Natter Interceptor Project. C. B. Millikan. Combined In- 
telligence Objectives Sub-Committee, Item No. 5, File No. 30-107, 
July, 1945. 14 pp. British Information Services, New York. 
$0.55. 

Design and construction details of an expendable, inexpensive, 
single-seater, rocket-powered interceptor, which is launched 
vertically, controlled by an automatic pilot in flight toward an 
enemy bomber, and guided to the target by the human pilot. It 
discharges a burst of rockets and dives away, the pilot parachut- 
ing to earth. 


Airplane Design 


Preliminary Design Studies: Piper Skysedan. Wallace J. 
Wilkie. Piper Aircraft Corporation. (For abstract see “I.A.S. 
Briefs” on page 30 of this issue, August, 1947.) 

Optimum Number of Webs Required for a Multicell Box Under 
Bending. George Gerard. Republic Aviation Corp. (For abstract 
see “I.A.S. Briefs” on page 31 of this issue, August, 1947.) 

Charts for the Minimum-Weight Design of Multiweb Wings in 
Bending. Evan H. Schuette and James C. McCulloch. U.S., 
N.A.C.A., Technical Note No. 1323, June, 1947. 39 pp., diagrs. 
l4 references. 

A method of calculating the buckling stress of a multiweb wing. 
Design charts based on this method are developed for the mini- 
mum-weight design of multiweb wings of 24S-T aluminum-alloy 
sheet, extruded 75S-T aluminum alloy, and extruded 0-1HTA 
magnesium alloy. These charts make possible the design of the 
lightest wings of this type for a wide range of design requirements. 
An example of the use of the charts is given. 

The Influence of Increased Engine Power on the Design of 
Fighter Aircraft. Hiigelschaffer. (Messerschmitt Report Me/ 
Go/Ro/304, March 5, 1943.) Gt. Brit., Ministry of Supply, 
RTP/TIB Translation No. GDC 15/225T. 12 pp. 

If the landing speed and the weight of the airplane remain con- 
Stant, an increase in power yields increased speed, rate of climb, 
and ceiling. If the landing speed is kept constant and a weight 
increment is added which corresponds to the increase in power, 
then the speed, climb, and ceiling remain unchanged. If the 
wing area is held constant, an increase in power results in a de- 


crease of ceiling if there is no weight increment. With constant 
wing area there is also a decrease in both ceiling and rate of climb 
if the weight factor is increased correspondingly. These con- 
siderations indicate that it is more economical to increase per- 
formance by improving airplane design than by changes in engine 
design. 

The Application of Data on Strength Under Repeated Stresses 
to. the Design of Aircraft. L. R. Jackson and H. J. Grover. 
U.S., N.A.C.A, Advance Restricted Report No. 5H27 
(Wartime Report No. W-91), October, 1945. 40 pp., figs. 11 
references. 

Tests of Several Model Nacelle-Propeller Arrangements in 
Front of a Wing. James G. McHugh. U.S., N.A.C.A., Advance 
Confidential Report (Wartime Report No. L-510), September, 
1939. 31 pp., figs. 12 references. 

Design of Sweptback Wings. J. E. Barfoot. Aero Digest, 
Vol. 54, No. 6, June, 1947, pp. 55-57, 134, 135, figs. 

The design and construction problems presented by sweptback 
wings in the light of data obtained from German wind-tunnel 
tests at transonic and supersonic speeds. 

Notes on the Shaft-Driven Pusher. Richard G. Naugle. 
Western Flying, Vol. 27, No. 5, May, 1947, pp. 16, 17, 34, diagrs. 

This is a transitional design. The location of the propeller aft 
of the tail surfaces results in mechanical complexity, increases 
cost, and prohibits wide-scale production. It has the advantage, 
however, of giving the passenger the greatest comfort and 
accommodation and imposes no restriction on the placement of the 
wings. Development of this type may lead to a modified tailless 
aircraft that would combine the advantages of the conventional 
tractor and the pusher types. 

High Wing Loading in Fighter Aircraft. H. Messerschmitt. 
(Augsburg, September 21, 1942.) Gt. Brit., Ministry of Supply, 
RTP/TIB Translation No. GDC 15/42. 2 pp. A justification 
of the line of development followed by the German Air Force in 
sacrificing aircraft maneuverability for speed. 

Airspeed Ambassador; Some Notes on the Design Considera- 
tions from ‘Which This Advanced Medium-Category Trans- 
Continental Airliner Derives its Quality in the Fields of Safety, 
Economy, High Speed and Operating Efficiency. De Havilland 
Gazette, No. 17, February, 1947, pp. 6-8, figs. (Cf. AER 6/ 
47 :32.) 

The ‘Power Wing” (All-Wing, Jet-Propelled Aircraft). 
A. Lippisch. Gt. Brit., Ministry of Supply, RTP/TIB 
Translation No.GDC15/257T. 5pp. Anabstract consideration 
of flight which leads to the ideal aircraft, a single wing, which is 
itself a Lorin-type power plant. 

Aircraft—Paris Zone. John W. Logan and A. E. Woodward 
Nutt. Combined Intelligence Objectives Sub-Committee, Item No. 
25, File No. 4-7, 5-16. 25 pp. British Information Services, 
New York. $0.90. Information gleaned from French engineers 
employed by the Germans in producing German aircraft during 
the occupation. The French were given only a minimum of in- 
formation about German design trends and future plans. 

Information on Messerschmitt Aircraft Design. L. E. Root. 
Combined Intelligence Objectives Sub-Committee, Item No. 5, 25, 
File No. 32-37, August, 1945. 6 pp. British Information 
Services, New York. $0.20. Views regarding tailless versus con- 
ventional aircraft design and the design of wings with sweep- 
back. 

Italian Aircraft Developments. Joseph V. Foa. U.S., Field 
Information Agency, Technical, Final Report No. 240, October 2, 
1945. 16 pp., figs. British Information Services, New York. 
$0.55. 

Summaries of the wartime work of various Italian scientists in 
aerodynamics, propellers, helicopters, and jet propulsion. 
Several German papers about helicopters are also reviewed. 

Leading the Way.. D. West. Aeronautics, Vol. 16, No. 3, April, 
1947, pp. 26-35, illus. 

The King’s Flight, which left England for South Africa in 
February, 1947, consisted of four Vickers Viking aircraft. One of 
these airplanes was modified to serve as a maintenance and repair 
unit. This Vickers Viking VL-248 provided stowage for sufficient 
parts and equipment, tools, and test equipment to service four 
aircraft for several months, in addition to allowing comfortable 
accommodations for the ground crew. A cutaway drawing shows 
the location of the various pieces of equipment and the ‘‘shoe- 
bag’’-type spare-parts racks. 

Observations on the Improvement in Vision Brought About by 
the Application of a Rain-Repellent Lacquer on an Airplane 
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Toughest Test Yet . . . After having flown a distance greater than three 
times around the world during early flights and on CAA tests, the new 
Martin 2-0-2 was subjected to a grueling accelerated service test. First of its 
kind, the test consisted of a series of flights carried out under actual airline 
operating conditions. It covered a nation-wide network of more than 18,000 
miles and included landings at more than §0 different airports. By meeting 
the varying extremes of altitude, weather and airport facilities encountered, 
the 2-0-2 offered further proof that it is America’s top twin-engine airliner. 


Pilot’s Third Arm . . . The revo- 
lutionary new automatic propeller 
feathering system, developed for use 
on the Martin 2-0-2 and 3-0-3, per- 
mits, for the first time, full take-off 
weights and maximum operating 
economy on a twin-engine airliner. 
Thoroughly tested, this latest Mar- 
tin development assures top perform- 
ance during complete or partial 
engine failure on take-off. The sys- 
tem, in effect, feathers the propeller 
when the windmilling drag exceeds 
the thrust and at the same time cuts 
off the fuel booster pump. Pilots can 
easily over-ride the automatic system 
if they desire. Operators will benefit 
directly, as the use of the automatic 
feathering system allows greater 
take-off payloads. 

Keep Our Air Arm 
Strong . . . The 
American Legion’s & 
intensive Air Power 
educational _pro- 
gram is bringing to 
the American 
people the knowl- 
edge that Air 
Power is Peace 
Power and that without air power 
there can be no security for the 
nation. In a statement to members 
of the American Legion, Paul H. 
Griffith, National Commander, 
stated in part, ““The destiny of the 
United States and the world today 


rests on air power. America must 
be kept first in the air.’’ To keep 
America first we must continue our 
advanced aviation research and main- 
tain an aircraft industry capable of 
rapid expansion in an emergency. 


= 


Look What's Up... The new 
Martin XB-48, latest pride of the 
Army Air Forces, gets a powerful 
push from its six jet engines... 
zips along at extremely high speeds 
... ids the largest conventional 
multi-jet plane yet constructed ... 
pioneers a new bicycle-type landing 
gear developed by Martin for our 
AAF. Afeter its first flight on June 22, 
the XB-48 made its next three flights 
during the following week. An ex- 
ceptional record for most newly de- 
signed planes, but not for a Martin 
plane. For example—the Martin 
2-0-2, which made its second flight 
15 hours after its first, had a record 
of nearly 100% availability during 
the rigorous testing period. 

Zip, and They're Up . . . Thov- 
sand one, thousand two, thousand 
three, thousand four . . . it takes 
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four seconds to read that aloud and 
that’s all the time it takes for the 
landing gear of the Martin 2-0-2 to 
retract. Exact figure is 3.9 seconds, 
This quick reduction of drag at take- 
off is an added safety factor, and 
enables the 2-0-2 to reach its high 
cruising speed faster. 


Faster, Express-Speed Schedules 
. . . on short-haul runs are possible 
with the Martin 2-0-2. This speedy 
airliner cruises 100 m.p.h. faster than 
the —— it supplants. This extra 
speed enables operators to cut sched- 


ule time by %—build passenger ac- 
ceptance— get more trips between 
inspections. In short, the new 2-0-2 
cuts costs, builds profits for airlines, 


Slip ’Em In . . . No tear-down is 
necessary to imspect or replace the 
Martin 2-0-2’s Mareng fuel cells. 
Easily installed or removed through 
especially designed hatches (above), 
these flexible cells provide safe, de- 
pendable storage for the 1030 gallons 
of gasoline carried by the 2-0-2. And 
being flexible, the two tanks (each 
consisting of four inter-connecting 
Mareng cells) are less likely to rup- 
ture when subjected to continuous 
vibration or excessive stresses and 
strains. Intricate corner assemblies, 
excessive riveting and troublesome 
metalwork are eliminated. 


New Wings for the World’s Air- 
ways... Modern Martin 2-02 
luxury liners offer new standards in 
speed, comfort and dependability ... 
carry 36 to 40 passengers at speeds 
100 m.p.h. faster than the planes 
they supplant. Air travelers and 
shippers will gain more time than 
ever before when they fly and ship in 
Martin transports on leading airlines. 
First deliveries on the new Martin 
2-0-2 are to Northwest Airlines, 
with deliveries to follow to other 
North and South American airlines. 
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Windshield. William H. McAvoy and Lawrence A. Clousing. 
U.S., N.A.C.A., Advance Confidential Report (Wartime Report 
No. A-58), May, 1942. 7 pp., illus. 


Airports 


Airport Design Blends with Ground and Air Engineering. 
Charles Froesch. SAE Journal, Vol. 55, No. 6, June, 1947, pp. 
33-36, figs. (Extended abstract of a paper: The Planning and 
Engineering of Airports.) The physical and commercial factors 
that should determine the location, size, and design of an 
airport. 

Landing Fee Standards. John H. Frederick. 
Flight, Vol. 27, No. 6, June, 1947, p. 26. 

Brief for the Airport Manager. Alexander M. Weir. Aero 
Digest, Vol. 54, No. 5, May, 1947, pp. 63, 146, 148, illus. 

Light the Small Airport. A. H. Clarke. Airports, Vol. 11, 
No. 5, May, 1947, p. 17, illus. A discussion of the lighting equip- 
ment required for a small airport. 

Asphalt Runway Construction. J.J.Smith. Airports, Vol. 11, 
No. 5, May, 1947, pp. 24, 25, illus. 


Southern 


Airways and Traffic Control 


Blueprint for Future Airways. Acro Digest, Vol. 54, No. 6, 
June, 1947, pp. 35-37, 132, diagrs. 

An air-traffic flow system proposed by the Air Transport 
Association of America to regulate the traffic density at airport 
approaches. The air lanes are divided into arbitrary signal 
blocks. Electronic indicators advise the pilot of traffic conditions 
ahead, and air-ground contact permits the revision of the naviga- 
tion plan to accommodate approach-traffic density. 

ATA Plans New Airway System. Western Flying, Vol. 27, No. 
5, May, 1947, pp. 18, 19, 34, diagrs. (Cf. preceding abstract.) 

Urge Integrated Landing Aids. Ray D. Kelly and Robert L. 
Champion. SAE Journal, Vol. 55, No. 6, June, 1947, pp. 41-438, 
illus. (Abstract of a paper: Integrated Landing Aids.) (Cf. 
AER 6/47 :36.) 

Landing Aids for an Integrated Landing System. Shel] Avia- 
tion News (London), No. 106, April, 1947, pp. 7-9, illus. 

From tests conducted at the Landing Aids Experiment Station 
at Dows Prairie, Calif., it has been determined that the most re- 
liable method for landing aircraft under conditions of low visi- 
bility must involve the use of three landing-aid systems: radio 
aids, such as the Instrument Landing System or a Ground Con- 
trolled Approach system; high-intensity approach and runway 
lights to aid in establishment of visual contact with the runway; 
and high-pressure fog dispersal (FIDO) equipment. 

The Case of GCA and ILS. Ralph Brown. Airports, Vol. 11, 
No. 5, May, 1947, pp. 21, illus. 


Comfort in Aircraft 


Air Conditioning of Pressurized Aircraft Cabins. Bruce E. Del 
Mar. SAE Journal, Vol. 55, No. 5, May, 1947, pp. 54-60, 
diagrs. (Excerpts from a paper: Analysis of Transport Aircraft 
Cabin Air Conditioning Requirements with Special Reference to 
Air Freshness, Temperature, and Humidity Control.) 

A study based on the sensory data obtained from the physio- 
psychological tests at Harvard University and on current railroad 
and air-conditioning practices was used to develop a cabin air- 
conditioning system. It consists of two variable-speed centrif- 
ugal superchargers which deliver a total of about 20 cu.ft. of air 
per person per min. The air passes through a circuit containing a 
heater, an intercooler, and a turbine to provide heat or refrigera- 
tion. A separate system controls the humidity. 

A Note on Axial Flow Fans for Aircraft Ventilation. J. A. C. 
Williams. Aircraft Engineering, Vol. 19, No. 218, April, 1947, pp. 
130-132, illus. 6 references. 

A survey of the aerodynamic principles of axial flow fans, their 
basic design, performance characteristics, and application for 
ventilating and for recirculating air in aircraft cabins. 

Vibration Standards Proposed. Stanley Lippert. SAE 
Journal, Vol. 55, No. 5, May, 1947, pp. 32-34, diagrs. 10 refer- 
ences. (Abstract of a paper: Human Responses to Vertical] 
Vibration.) 

A simple and convenient classification is proposed as a standard 
by which to measure the gross reaction of passengers to vibra- 


tions. It conforms closely to the curves established by other in- 
vestigators and to test results obtained by the Douglas Aircraft 
Co., Inc. 


Control Systems 


Collection and Analysis of Hinge-Moment Data on Control- 
Surface Tabs. Paul E. Purser and Charles B. Cook. U.S., 
N.A.C.A., Technical Note No. 1113, April, 1947. 31 pp., figs. 
27 references. 

An analysis of available tab hinge-moment data obtained in 
two- and three-dimensional force tests and in two-dimensional 
pressure-distribution tests indicated that the present methods of 
estimating the rate of change of the flap section hinge-moment 
coefficient with the angle of attack and with the flap deflection 
could be extended to certain chord ratios. This extension could 
be made over small ranges of angle of attack and flap deflection 
to those chord ratios that are small enough to include the rate of 
change of the section hinge-moment coefficient with angle of 
attack. 

Estimation of Control Forces of Spring-Tab Ailerons from 
Wind-Tunnel Data. Owen J. Deters. U.S., N.A.C.A., Tech- 
nical Note No. 1333, June 1947. 24 pp., diagrs. 3 references. 

A method of estimating the control forces of geared spring-tab 
ailerons. The method is applied to interconnected ailerons em- 
ploying a central spring unit and to ailerons that are not con- 
nected, each employing an individual preloaded spring unit. It 
supplies both the coefficient of the aileron and the hinge-tab 
moment and the characteristics of the linkage system. The 
principles of the method can be applied in the estimation of the 
forces of other controls. 

Tail-Design Requirements for Satisfactory Spin Recovery for 
Personal-Owner-Type Light Airplanes. A. E. Neihouse. U.S., 


’ N.A.C.A., Technical Note No. 1329, June, 1947. 11 pp., diagrs. 


3 references. 

The design requirements for airplane tail surfaces that would 
provide effective control for satisfactory recovery from fully de- 
veloped spins have been determined from analysis of the charac- 
teristics of approximately 60 models previously tested in the 
Langley spin tunnels. Although these models did not represent 
actual airplanes, they had proportions of mass and dimensional 
characteristics representative of many in the personal aircraft 
category. 

Wind-Tunnel Investigation of Shielded Horn Balances and 
Tabs on a 0.7-Scale Model of XF6F Vertical Tail Surface. John 
G. Lowry, James A. Maloney, and I. Elizabeth Garner. U.S., 
N.A.C.A., Advance Confidential Report No. 4C11 (Wartime 
Report No. L-516), March, 1944. 75 pp., figs. 3 references. 

A Flight Investigation of Internally Balanced Sealed Ailerons. 
W.C. Williams and H. F. Kleckner. U.S., N.A.C.A., Advance 
Restricted Report (Wartime Report No. L-480), December, 1941. 
10 pp., figs. 1 reference. 

An Additional Investigation of the High-Speed Lateral-Control 
Characteristics of Spoilers. Edmund V. Laitone and James L. 
Summers. U.S., N.A.C.A., Advance Confidential Report No. 
5D28 (Wartime Report No. A-21), June, 1945. 40 pp., figs. 2 


2 
references. 


Engine Parts and Accessories 


Distribution of Bearing Reactions on a Rotating Shaft Sup- 
ported on Multiple Journal Bearings. S. S. Manson and W. C. 
Morgan. U.S., N.A.C.A., Technical Note No. 1280, May, 1947. 
25 pp., diagrs. 6references. 

An analytic treatment of the problem of determining the dis- 
tribution of reaction forces among multiple plane bearings sup- 
porting a shaft subjected to rotating loads. The treatment differs 
from others in common use in that account is taken of the hydro- 
dynamic effect of the oil film between the journals and the bear- 
ings. A relation is expressed between the eccentric running 
position of a journal within its bearing and the load hydraulically 
supported by this bearing. This relation, together with the con- 
ditions of elasticity for the shaft and the bearing supports, pro- 
vides a sufficient number of equations for an analytical deter- 
mination of the reactions at each bearing of a multiple-bearing 
system. Results of tests indicated that the hydrodynamic effect 
should be considered in problems involving the distribution of 
bearing reactions. 

An Improved Method of Measuring Piston Ring Wall Thrust. 
B. Pugh. Institution of Mechanical Engineers, Proceedings, Vol. 
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155, War Emergency Issue No. 21, pp. 299-302, illus. Discussion, 
pp. 315-322. 

An instrument originally designed for comparing the wall- 
thrust patterns of new and used rings has also been used to study 
the effect of variation of ring toe-out and ovality. This work has 
indicated that there is a definite limit to increasing the toe-out 
ovality with a view to stiffening the ring at the horns and that 
beyond this limit increase of toe-out and ovality is accompanied 
by rapid and progressive breakup of the wall-thrust pattern 

Description of Russian Aircraft Engines ‘AM 35” and “AM 
38.” H. Denkmeier and K. Gross. (Deutsche Luftfahriforschung, 
ZWB/ UM/690, August 1, 1942.) U.S., N.A.C.A., Technical 
Memorandum No. 1169, June, 1947. 22 pp., illus. 

Only those portions of the original document which describe the 
Russian-developed swirl throttle have been translated and are 
presented here. A shutter composed of radial guide vanes is 
mounted before the air intake. All the vanes are pitched simul 
taneously by a crown gear that articulates with pinion gears on 
the vane tips. The pitch change is transmitted by a boost 
pressure regulator to one of the vanes. When in an oblique 
position the vanes impart a spiral motion to the air in the direction 
of rotation of the supercharger. This reduces the driving power 
of the supercharger. The reduced work is followed by a smaller 
temperature rise in the compressor. The swirl throttle operates 
as a function of the boost-pressure regulator. The oblique setting 
of the vanes decreases as the altitude increases. Thus, the 
effect of the throttle on the adiabatic pressure head of the 
supercharger is greatest near sea level. The work saved by this 
modification permits very high supercharger speeds at sea level 
and eliminates gear shifting for low altitudes. 

Air-Cleaning Intakes for Aero-Engines. F. J. Bigg. ‘lircr 
Engineering, Vol. 19, No. 218, April, 1947, pp. 112-117, figs 

A complete discussion of the problem of aircraft air cleaning 
The results of desert tests and laboratory tests are given to 
determine the best location of the air-intake unit. Ram filt 
momentum deflection installations, and units employing both 
types of cleaners are evaluated with respect to their location on 


the aircraft and to the type of airplane. The test methods and 
formulas used in laboratory testing of air-cleaning intak« d 
filters and graphs of their efficiency are discussed. The problem 


is extended to jet engines and current solutions are evaluated 
Tests on Model Rotors for Axial Blowers. W. Encke. ( Z1/ 
UM/3135, April, 1944.) Gt. Brit., Ministry of Supply, 
TIB Translation No. EDC 10/5661T. 25 pp., figs. 
A survey of the characteristics of nine compressors and th 


design dimensions of their blade profiles. The rotors of this 
series are models used in the development of a five-stage axial 
flow, 30,000-r.p.m. supercharger designed for operation at 5,000 
m. altitude. Profile and blade tip speed were selected to give a 
maximum boost between stages and a maximum reduction in size 


and weight of the compressor. 

Lubricant Cooler Investigations Under High Altitude Con- 
ditions: Intermediary Report II. Hilpert and Woehler 
fahrtforschungsanstalt Hermann Goring, ZW B/ UM/2087, April 
25, 1944.) U.S., Army Air Forces, Translation No. F-TS-915 
RE, April, 1947. 75 pp., figs. 

Test report on the characteristics of the Fo 866 oil cooler de 
signed by Dr. Schlupp of the Siiddeutsche Ktihlerfabrik. A dia 
gram of the test setup is given, and the performance at altitudes of 
0, 5,6, 11, and 14 km. is analyzed. The methods of measuring the 
temperature field behind the cooler is described 

Internally Finned Honeycomb Radiators. Arthur N. Tifford 
U.S., N.A.C.A., Advanced Restricted Report (Wartime Report 
No. L-492), December, 1941. 19 pp., figs. 

Poppet Valves for Automotive and Aircraft Engines. L. E 
Bogue and Norman Hoertz. U.S., Field Information Agency, 
Technical Final Report No. 525, December 13, 1945. 19 pp., 
illus. British Information Services, New York. $0.70. 

Materials and manufacturing methods used by five German 
manufacturers of poppet valves and notes on an engine provided 
with a rotating plate for opening and closing the intake and ex- 
haust ports. 

Aero Engine Accessories (Bosch and Riedel). 1). L. Brown, 
E. Youel, and R. A. S. Reid. Combined Intelligence Ob ue 
Sub-Committee, Item Nos. 1, 5, 26, File No. 30-45. 34 pp., illu 
British Information Services, New York, $1.00. Descriptions of 
ignition equipment, engine starters, fuel pumps, test-stands, and 
other equipment designed and produced at the German plants 
named. 


Investigations of Cowl Inlets for the B-29 Power-Plant Installa- 
tion. Louis L. Monroe and Martin J. Saari. U.S., N.A.C.A, 
Memorandum Report No. E5 K30 (Wartime Report No. E-205), 
January, 1946. 81 pp., illus. 4 references. 

Heat-Transfer Tests of a Steel Cylinder Barrel with Aluminum 
Fins of Optimum Proportions. Herman H. Ellerbock, Jr., and 
Alvin H. Mann. U.S., N.A.C.A., Memorandum Report (War. 
time Report No. E-204), November, 1940. 15 -pp., illus. 4 
references. 

Flight Investigation of the Performance and Cooling Character. 
istics of a Long-Nose High-Inlet Velocity Cowling on the XP-42 
Airplane. F. J. Bailey, Jr., J. Ford Johnston, and T. J. Vogle. 
wede. U.S., N.A.C.A., Advance Restricted Report (Wartime 
Report No. L-356), April, 1942. 36 pp., illus. 2 references 


Engines—General 


On the Effectiveness of Various Models of Detonation or Com- 
bustion. Charles DePrima and Anneli Leopold. New York 
University, Institute of Mathematics and Mechanics, AMG- NYU 
No. 145, February, 1946. 51 pp., figs. 10 references. 

A theoretical study in which pressure is computed as a function 
of time to determine whether the effectiveness of a jet engine can 
be increased by controlling the mode of detonation or combustion 

Luftfahrtforschungsanstalt Hermann Goring, Volkenrode, 
Brunswick. F. Sebba. Combined Intelligence Objectives Sub- 
Committee, Item No. 25, File No. 25-2. 14 pp. British Informa. 
tion Services, New York. $0.90. 

Two,of the five institutes comprising the Establishment were 
investigated, the Engine Research and the Weapon Research 
projects. Engine research work dealt principally with heat 
transfer, combustion, detonation, and fuels, but other work was 
carried on in connection with solid fuels for rockets, ceramic 
blades for turbines, gas analysis, thermodynamic functions, and 
fuel nozzles. The Weapons Institute was engaged largely in re- 
search on rocket fuels and their components, including such 
materials as T-Stoff, C-Stoff, initiators, catalysts, cutting agents, 
vinyl esters, and others, auxiliary fuels for conventional engines 
and rocket assistants for take-off were also developed there. 

Propulsion. J. L. Beilschmidt. Aeronautics, Vol. 16, No. 3, 
April, 1947, pp. 36-43, figs 

All types of propulsion depend on the same basic principle, 
Newton's third law of motion. The relation between thrust and 
efficiency determines the performance of the various types of 
power plants. The characteristics of the propeller, the jet, and 
the jet turbine are calculated and their limiting factors are com- 
pared. The principles are illustrated by simple analogies, and 
the theory is expressed in simple mathematical relations 

Definition of Rocket Propulsion Terms. George James 
Astro-Jet, No. 16, March, 1947, pp. 13-16, 20. 


Engines, Gas Turbine 


Study of Efficiency and Thrust of Conventional Turhbojet 
Propulsor. B. Szczeniowski. University of Montreal. (For 
abstract see “‘I.A.S. Briefs’’ on page 30 of this issue, August, 
1947.) 

The Application of High-Temperature Strain Gages to the 
Measurement of Vibratory Stresses in Gas-Turbine Buckets. 
R. H. Kemp, W. C. Morgan, and §.S. Manson. U.S., N.A.CA, 
Technical Note No. 1174, April, 1947. 28 pp., illus. 1 reference 

The satisfactory detection and determination. of vibratory 
stresses in gas-turbine buckets was accomplished at operating 
speeds under temperatures up to 1,500°F. by a high-temperature 
wire strain gage. The gages were cemented to the buckets and the 
signals transmitted by lead wires through the hub and axis of the 
rotor to slip rings. The three balancing arms of the Wheatstone 
bridge circuit were mounted on the rotating part of the slip-ring 
assembly to minimize slip-ring effects. The construction and 
calibration of the gage and the modification of the rotor are de 
tailed. 

An Investigation of the Effect of Blade Curvature on Centrif: 
ugal-Impeller Performance. Robert J. Anderson, William K 
Ritter, and Dean M. Dildine. U.S., N.A.C.A., Technical Nott 
No. 1313, May, 1947. 20 pp., illus. 5 references. 

Tests were made to determine the effect of different pressure 
blade loadings on the efficiency, the pressure ratio, the flow ¢a 
pacity, and the range of centrifugal-type impellers. The scope of 
the investigation was limited to the type of impeller in which the 
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Turbine Wheei 


AIR INTAKE 


Fuel Ignition 


TURBO-JET ENGINE ~ 


{obtained by ram of 
air at high speed) 


COMPRESSION 


— 


(must be launched to 500 mph to operate effectively) 


The After Burner, developed by the Ryan Aeronautical Company for -_ Navy, is claimed to boost the thrust of jet engines by as much as 
one-third. 


angular velocity of the air is accelerated to the angular velocity of 
the impeller before any appreciable compression by centrifugal 
force is allowed. Impeller A had a parabolic blade curvature and 
a constant blade loading. Impeller B had an elliptical blade 
curvature with a loading that decreased with increasing impeller 
depth. Impeller C had a circular blade curvature with the high- 
est initial blade loading, which also decreased with impeller depth. 
Impeller B had the highest peak adiabatic efficiency except at tip 
speeds of 1,400 and 1,600 ft. per sec., at which speeds impeller 
A had the highest efficiency. Impeller C had the lowest adiabatic 
efficiency for speeds over 1,000 ft. per sec. All three impellers de- 
creased in adiabatic efficiency with increasing tip speed. 

Analysis of Composite-Powered Aircraft. Ben T. Salmon. 
Preprint, S.A.E. Summer Meeting, French Lick, Indiana, June 
1-6, 1947. 11 pp., illus. 

The turboprop engine combines the speed and climb character- 
istics of the jet power plant with the low speed, take-off, ma- 
neuverability, and range of the propeller-drive power plants. The 
simplicity of the engine and its lighter weight can make an in- 
creased pay load possible. The low-grade fuels, which the com- 
posite engine can use, is an economy factor that gives it superiority 
over other power plants in commercial aviation. m 

Gas Turbine Propulsion Systems. A. H. Redding. Aero 
Digest, Vol. 54, No. 5, May, 1947, pp. 75-77, 149, illus. 

A detailed analysis of the efficiency of propulsion systems. The 
elements of a turbojet engine are discussed in reference to the 
overall efficiency of the engine. Ten modifications of the simple 
turbojet engine are analyzed, and their advantages under various 
operating conditions are compared. The ducted-propeller turbo- 
jet is offered as the best intermediate between the turbojet that is 
efficient as high speeds and the turboprop that is efficient at low 
speeds. 

Junkers Aircraft and Engine Facilities. C. L. Fay. Com- 
bined Intelligence Objectives Sub-Committee, Item No. 5, 25, 26, 
File No. 31-36. 37 pp., illus. British Information Services, New 
York. $1.15. 

History of development and production work at the various 
Junkers plants, chiefly concerning the company’s gas turbines, al- 
though production of air frames and reciprocating engines in 
certain plants is reported. 


Investigation of Activities of William Prym, Stolberg and Zwei- 
fall, Rheinland. S. T. Robinson. Combined Intelligence Objec- 
tives Sub-Committee, Item No. 5, File No. 6-28, 29, 8-13. 37 pp., 
figs. British Information Services, New York. $1.15. ‘Develop- 
ment and manufacture of hollow-turbine blades for the Jumo 004 
engine. 

Fuel Systems for Jet Aircraft. W.H. Curtis and W. J. Lansing. 
SAE Journal, Vol. 55, No. 6, June, 1947, pp. 50-53, figs. (Ex- 
tended abstract of a paper: Study of Fuel Systems for Jet Air- 
craft.) (Cf. AER 3/47:58.) 

Essential Requirements of a Gas Turbine Installation. Gay- 
lord W. Newton. Western Flying, Vol. 27, No. 5, May, 1947, pp. 
20, 21, 36, 38, illus. (See AER 6/47:39.) 

Power Units for Future Aircraft. F.R. Banks. Thornton Aero 
Engine Research Laboratory, Thornton-le- Moors, Cheshire, England, 
Report No. 36, April 30, 1946. 44 pp., illus. (Cf. AER 3/47/59.) 

Review of Jet Designs—1930 to 1946. Clifford J. Lane. SAE 
Journal, Vol. 55, No. 5, May, 1947, pp. 24-29, illus. (Excerpts 
from a paper: Design Development of the Gas Turbine.) 


Engines, Pulse-Jet 


A Gas Dynamical Formulation for Waves and Combustion in 
Pulse-Jets. J. K. L. MacDonald, S. A. Schaaf, and others 
New York University, Institute for Mathematics and Mechanics, 
Report No. AMG-NY U 151, June, 1946. 64 pp., diagrs. 16 
references. 

A brief outline summarizes the known experimental data on the 
motions of the gases and flames in pulse-jets. A comprehensive 
one-dimensionalized hydrothermodynamical formulation which is 
then developed for pulse-jets includes terms corresponding to (a) 
wave and flame propagation throughout the jet, (b) effective 
duration of burning in the turbulent gases, and (c) nonuniform 
cross section and boundary conditions at the intake and at the 
exhaust ends. An idealized example is solved explicitly on the 
basis of presumably reasonable assumptions which represent ob- 
served features and contradict some assumptions made in pre- 
vious theoretical treatments. A variety of alternate forms is 
presented to provide a framework into which future observations 
and explicit examples may fit. 


Engines, Reciprocating 

Air-Cooled Engine Performance: Theoretical Aspects of 
Analyzing Cooling Test Data. Daryl Davidson. The Nebraska 
Blue Print, Vol. 46, No. 8, May, 1947, pp. 181, 182, 190, illus. 5 
references. 

An analysis of the basic thermodynamic formulas required to 
calculate the heat-transfer characteristics of an air-cooled engine. 
The formulas are presented as an illustration of the type of calcu- 
lation and theoretical research that precedes the actual engine 
test program. 

Helicopter Engine Cooling. A. Currie. Aero Digest, Vol. 54, 
No. 6, June, 1947, pp. 66, 67, 124, 127, figs. 

A theoretical treatment of baffle, compressor, and blade design 
for an engine pressure-cooling system suitable for buried aircraft 
power plants. 

The “Cyclone” 18-BD. Aero Digest, Vol. 54, No. 6, June, 1947, 
pp. 58-61, 128, illus. 

Wright Aeronautical’s 18-BD Cyclone, a development of the 
R-3350, is an 18-cylinder, double-row, air-cooled, radial engine 
with a two-speed supercharger employing the new inducer-type 
impeller. It has forged aluminum cylinder heads and forged 
steel crankcases. It uses direct fuel injection into each cylinder 
and low-tension ignition. Type certificated at 2,500 hp. It hasa 
performance ceiling of 35,000 ft. The fuel pump, fuel injection 
master control, cylinder and crankcase, and sump and scavenge 
pump assemblies are shown in cutaway and exploded drawings. 

Rolls-Royce “Eagle”? Engine. Aero Digest, Vol. 54, No. 6, 
June, 1947, pp. 68, 124, 127, illus. (Cf. AER 3/47:61.) 

The Gipsy Major of To-Day. De Havilland Gazette, No. 17, 
February, 1947, p. 12, illus. 

Some performance data on the de Havilland Gipsy Major 10, 
which has a running speed of 2,300 r.p.m., in contrast to the 2,100 
r.p.m. of the Gipsy Major I. Power is thus increased from 130 
hp. to 145 hp. with no change of bore and stroke. The Gipsy 
Major 10 is lighter and can accommodate leaded fuels. 

A Cooling-Correlation Equation for a Double-Row Radial 
Engine Based on the Temperature of the Exhaust-Valve Seat. 
James M. Jagger and Fred O. Black, Jr. U.S., N.A.C.A., 
Memorandum Report No. Ei3D30a (Wartime Report No. E-201), 
April, 1945. 19 pp.}illus. 2 references. 
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Engines, Rocket 


Rocket Power Plants Based on Nitric Acid and Their Specific 
Propulsive Weights. Helmut Zborowski. (Deutsche Akademie 
der Luftfahrtforschung, Schriften, Heft 1071, Nr. 82, 1943, pp. 
91-126.) U.S., N.A.C.A., Technical Memorandum No. 1145, 
May, 1947. 36 pp., illus. 

In spite of the theoretical advantages of liquid oxygen as a fuel 
for rockets, nitric acid better serves the purpose of an oxygen 
carrier for large-scale military use because of its ease of supply 
and handling. The scope of the nitric acid type of power plant 
lies between that of the solid fuel rocket and the turbojet. Ex- 
amples of this system are described, and specific values are given 
for their aerodynamic and ballistic characteristics. Recent de- 
velopments in reducing the ignition time of the nitric oxide- 
reactant type fuels point toward a greater reduction of the weight 
per unit thrust, which will result in an increase in the remaining 
flying time available for higher altitudes. 

Rockets Using Liquid Oxygen. Adolf Busemann. (Deutsch: 
Akademie der Luftfahrtforschung, Schriften, Heft 1071, Nr. 82, 
1943, pp. 127-148.) U.S., N.A.C.A., Technical Memorandum 

No. 1144, April, 1947. 19 pp., figs. 1 reference. 

Liquid oxygen as the oxidizer in a rocket propulsion system 
presents unique problems in design. The reaction in the com 
bustion chamber, the design and function of the nozzle, and the 
value of using atgnospheric oxygen additives are discussed 

H. Walter Kommanditgesellschaft, Kiel (Materials for Bi-Fuel 
Rockets). R.M. Chapman. Gt. Brit., British Intelligence Ol 
jectives Sub-Committee, Final Report No. 556, Item No. 4. 20 
pp. British Information Services, New York. $0.70. Measures 
taken to prevent corrosion or other contamination of metals and 
other materials in contact with T-Stoff and C-Stoff rocket fuels 


Fire Prevention 

Fighting the Engine Fire. Aero Digest, Vol. 54, No. 6, June, 
1947, p. 50, illus. 

A new fire-extinguishing agent, manufactured by Walter 

Kidde & Co., Inc., known as methyl bromide CB, is a mixture of 


ENGINEERING 
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methylene 
chloride, and 9 per cent methylene bromide. Another compound, 
known as methyl bromide DL, contains 65 per cent methy| 
bromide CB and 35 per cent CO2. Both compounds extinguished 
engine fires in slightly less time than CO2. Only 4 Ibs. of either of 
these mixtures, as compared with 10 Ibs. of COz, are required. 


82 per cent monochlorobromethane, 9 per cent 


New Fire Detection Unit. 
1947, p. 50, illus. 

A transmitter that can be calibrated for temperatures above 
600°F. closes an alarm circuit when the cartridge case elongates 
under the influence of heat. The circuit opens automatically 
when the temperature drops below the critical value for the 
system. The unit is manufactured by Fenwal, Inc. 


Aero Digest, Vol. 54, No. 6, June, 


Flight Testing and Performance 


Effect of 40° Sweepback on the Spin and Recovery Character- 
istics of a '/;-Scale Model of a Typical Fighter-Type Airplane as 
Determined by Free-Spinning-Tunnel Tests. Stanley H. Scher, 

U.S., N.A.C.A., Technical Note No. 1256, April, 1947. 27 pp, 
illus. 3 references. 

Spin and recovery characteristics for a range of typical fighter- 
type loading conditions and for two tail designs. The results of 
the tests indicated that, for the model with the tail design that was 
considered unsatisfactory for spin recovery, sweeping the wings 
back 40° improved the recovery characteristics appreciably. 
With a revised tail design that was considered satisfactory for 
spin recovery with the unswept wing, sweeping the wings back 
40° had little effect. 

Infiuence of Fuselage, Sweep-Back, and Stabilization on the 
Flying Range of Turbo-Jet Aircraft. S. Gunter. (June, 1945. 
Gt. Brit., Ministry of Supply, RTP/TIB Translation No. GDC 
3/E/14T. Spp., figs. 

The range is shown to be determined by the ratio of the Mach 
Number to the lift-drag coefficient. This ratio in turn is deter- 
mined by the relation existing between the size of the aircraft, the 
total surface area, and the profile thickness. A nomogram is given 
relating the weight of the aircraft, the specific density of the air, 
and the density of the airplane to its size. Another nomogram 
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determines the Mach Number-liftedrag coefficient by the rela- 
tion between the size, the profile thickness, and the surface area. 

The Range of Jet Propelled Aircraft. A. Lippisch. (Messer- 
schmitt A.G., Agsburg, March 15, 1940.) Cornell Aero- 
nautical Laboratory, Buffalo, March, 1947. 10 pp., figs. 

The relationships among the maximum, minimum, and 
optimum lift-drag ratios and the range and velocity factor are 
computed for jet aircraft. According to these calculations and 
according to the data available in 1940, a jet aircraft should have 
arange of 3,500 km. at high altitudes. 

A Theoretical Investigation of Dynamic Stability with Free 
Elevators. J. WhathamandH.M.Lyon. Gt. Brit., Aeronautical 
Research Committee, Reports and Memoranda No. 1980, March, 
1943. 19 pp., figs. 6 references. ; 

An unstable pitching oscillation similar to directional snaking 
can occur with a free elevator if it is closely balanced aerody- 
namically and has no mass-balance or if an inertia weight is 
added in the circuit. In the critical region close to the stability 
boundary a small increase in weight moment, or a decrease in 
the negative ratio between the rate of change of the coefficient of 
the moment about the elevator hinge and the rate of change of 
the increment in the elevator angle during disturbed flight, may 
change a well-damped oscillation into a rapidly growingone. On 
the stable side of this critical region elevator moment of inertia 
and damping have little effect on the motion and can be neglected 
in investigations of maneuverability. 

Notes on Maximum Airplane Angular Velocities. H.M. Con- 
way. U.S., N.A.C.A., Confidential Pulletin No. 3E19 (War- 
time Report No. W-101), May, 1948. 16 pp., tables. 12 refer- 
ences. 

Some Notes on the Effects of Jet-Exit Design on Static Longi- 
tudinal Stability. Clarence L. Gillis and Joseph Weil. U.S., 
N.A.C.A., Memorandum Report No. L6D30a (Wartime Report 
No. L-589), May, 1946. 30 pp., diagrs. 5 references. 

Wind-Tunnel Investigation of the Effect of Jet-Motor Opera- 
tion on Stability. Wallace F. Davis and Sherwood H. Brown. 
U.S., N.A.C.A., Memorandum Report (Wartime Report No. 
A-31), July, 1944. 24 pp., figs. 3 references. 

Tests of an Attack-Type Airplane in the Ames 40- by 80-Foot 
Wind Tunnel to Improve the High-Speed Maneuvering Control- 
Force Characteristics. Gerald M. McCormack. U.S., N.A.- 
C.A., Memorandum Report A5 K16 (Wartime Report No. A-2), 
November, 1945. 89 pp., charts. 5 references. 


A Comparison of Two Flight-Test Procedures for the Deter- 
mination of Aileron Control Capabilities of an Airplane. Richard 
B. Skoog. U.S., N.A.C.A., Advance Restricted Report No. 5E22 
(Wartime Report No. A-37), July, 1945. 19 pp., figs. 

Calculated and Measured Turning Performance of a Navy 
F2A-3 Airplane as Affected by the Use of Flaps. Lawrence A. 
Clousing, Burnett L. Gadeberg, and William M. Kauffman. 
U.S., N.A.C.A., Advance Confidential Report No. 3130 (War- 
time Report No. W-6), September, 1943. 58 pp., figs. 5 refer- 
ences, 

Full-Scale Wind-Tunnel and Flight Tests of a Fairchild 
XR2K-1 Airplane with a Zap Flap and Upper-Surface Aileron- 
Wing Installation. L.A. Clousing, Robert R. Lehr, and William 
J. O'Sullivan. U.S., N.A.C.A., Advance Restricted Report 
(Wartime Report Report No. L-437), March, 1942. 42 pp., figs. 
llreferences. 


Comparison of the Energy Method with the Accelerometer 
Method of Computing Drag Coefficients from Flight Data. 
Thomas L. Keller and Robert F. Keuper. U.S., N.A.C.A., 
Confidential Bulletin No. 5H31 (Wartime Retort No. A-57), 
October, 1945. 18 pp., figs. 2 references. 


Fuels 


Fuels for Rocket and Jet Power Plants. E. L. Klein. Pre- 
trint, S.A.E. Summer Meeting, French Lick, Indiana, June 1-6, 
1947. 16 pp., illus. 

The mixed acid-monoethylaniline and the liquid oxygen-ethyl 
alcohol type systems are the only liquid fuel systems available for 
operational use in this country. At present the specific impulse 
obtainable from a chemical reaction is limited by the combustion 
chamber temperature and the molecular weight of the exhaust 
§ases to a value of approximately 250 sec. for a service-type en- 
gine. To be practicable a propellant must be safe to store and 
handle, must provide a maximum specific impulse with a mini- 


mum volume per unit weight, and must be readily available and 
inexpensive. Combustion efficiency is generally believed to be 
primarily a matter of mechanical design of the combustor. The 
choice of fuel will probably be determined by its availability. 
However, work is still required to determine the effects of the 
various fuel variables on combustion and engine operation and to 
correlate the results of small-scale combustor and full-scale en- 
gine fuel tests. 

Fuels and Lubricants for Aero Gas Turbines. I. C. G. 
Williams. Shell Aviation News (London), No. 106, April, 1947, 
pp. 14-20, diagrs. 

While efficiency of design may make it possible to develop a 
gas turbine that will be able to accommodate any kind of liquid 
fuel, good low-temperature characteristics, combustion efficiency, 
flame blowout, and carbon deposition are the faetors that deter- 
mine the best fuel. The results of past practice and current re- 
search on these topics are described in detail. 

Preparation and Physical Properties of Several Aliphatic 
Hydrocarbons and Intermediates. Frank L. Howard, Thomas 
W. Mears, and others. U.S., Bureau of Standards, Journal of 
Research, Vol. 38, No. 3, March, 1947, pp. 365-395, figs. 43 
references. Available also as Research Paper RP1779 (Govt. 
Printing Office, Washington, $0.15), and as U.S., N.A.C.A., 
Technical Note No. 1247. 

A description of the methods of preparation and purification of 
three pentanes, four hexanes, three heptanes, five octenes, six 
nonenes, six decenes, and a number of alcohols, ketones, esters, 
and alkyl halides. Most of these compounds were highly puri- 
fied. Physical constants measured included freezing point, 
boiling point and its variation with pressure, refractive index, and 
density and their variations with temperature. 

Notes on the Initial Operation and Test Run of a 100 Octane 
Aviation Gasoline Plant. Utah Tsao. Chinese Institute of En- 
gineers, Journal, Vol. 5, No. 1, May, 1947, pp. 31—49, illus. 

A plant was built in Houston, Tex., by the Lummus Company 
for a government agency. It had a capacity of 5,300 barrels per 
day and employed a catalytic cracking unit of the moving-bed 
type which comprised two duplicate units using a natural clay 
catalyst. The construction engineering problems and the operat- 
ing problems met during the 15-day continuous test run are dis- 
cussed. Test run yield data are tabulated. Laboratory insfec- 
tion sheets for the 15-day test run are reproduced. 

Aircraft Fuels and Lubricants Research at Thornton-Le-Mocrs. 
Engineering, Vol. 163, No. 4240, May 2, 1947, pp. 355-357, 3€0, 
illus. 

During the war this organization conducted work on fuel mix- 
tures and fuel development which resulted in marked increase in 
aircraft performance. Research on the maldistribution of lead 
tetraethyl and lead bromide in the cylinders lead to the develop- 
ment of the ‘‘Thornton straightener,’ which greatly increased 
spark plug efficiency. A program of investigation of captured 
German engines and fuels led to further investigation of the 
directinjection method. One section of the establishment is de- 
voted to the study of the problems of fuel combustion and the 
reaction engine. The article is comprehensive and describes not 
only the work of the laboratory and its basic equipment but many 
of the instruments and techniques they have developed. 

Thornton Aero-Engine Research Laboratory. The Engineer, 
Vol. 183, No. 4761, April 25, 1947, pp. 360-362, illus. (Cf. pre- 
ceding abstract.) 

Wirtschaftliche Forschungsgesellschaft m.b.H., Stockdorf 
near Munich. L. L. Newman and H. M. Weir. Combined In- 
telligence Objectives Sub-Committee, Item No. 30, File No. 25-4, 
June 18, 1945. 5 pp., British Information Services, New York. 
$0.20. 

A survey of an underground system of gasoline storage. The 
advantages of uniform temperatures and consequent reduction 
in evaporation losses frequently may be offset by losses due to 
undetected underground pipe-line leaks. 


Gliding and Soaring 


Sporting Glider Pick-Up. Walter Setz. Soaring, Vol. 11, No. 
3-4, March-April, 1947, pp. 10—12, illus. 

A comparison of the cost of installation and operation of three 
types of glider pickups manufactured by All American Aviation, 
Inc.: two reel assemblies, models 4C and 15; and Unolyn, an 
energy absorbing plastic rope. 
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Tips on Flying a Sailplane on Instruments. Stan Hall. (Re- 
published from The Thermal, March, 1947.) Soaring, Vol. 11, 
No. 3-4, March-April, 1947, pp. 13, 14. 

A glider that is to be flown on instruments should not require 
noticeable control pressures to maintain steady cruising flight 
The pilot should be thoroughly familiar with his instruments and 
their idiosyncracies in the actual presentation of flight data. He 
should also know his own reactions and be able to compensate for 
sensory illusions. 

The Wanderlust. T. E. Brown. Soaring, Vol. 11, No. 3-4, 
March-April, 1947, pp. 4, 5, illus. (Cf. AER 7/47:49.) 


Guided Missiles 


Flight Control of Rockets. Gifford White. Aero Digest, 
54, No. 5, May, 1947, pp. 50, 51, 142, 148, illus. (Cf. 
4/47 753.) 

The German \V-2 contains an internal control system that is 
independent of radio, radar or any external guiding device. This 
system sets the path of flight in such a way that at a predeter 
mined point in space the missile will have the correct azimuth, 
elevation, pitch, and velocity to proceed on a trajectory toward 
the target. At the beginning of the take-off, while the velocity is 
too low for the fins to stabilize the flight, carbon vanes in the jet 
exhaust provide the control. Both these vanes and the fins are 
deflected as required by servomotors which are controlled by a 
gyroscope. The change in pitch which is needed is accomplished 
by a predetermined rotation of the gyroscope index. When the 
velocity has reached the required peak, the fuel supply is auto 
matically cut off. During the remainder of the flight the control 
system compensates for deviations from the preselected trajec 
tory. 


Vol 
\ ol 


AER 


Hydraulic Equipment 


Hydraulic Swivel Design. Bernard J. McCabe. 
Vol. 54, No. 5, May, 1947, pp. 88, 91, 140, diagrs. 

The difficulties presented by flexible lines in accommodating 
hydraulic fluid to moving parts can be eliminated by the use of 
rigid lines connected by swivel couplings. This method can only 
be used when the fixture is placed at the center of rotation of the 
moving member. Even though it is a specially machined part, it 
effects a great weightsaving and economy of space. Its toroid 
bearing may have only a tolerance of +0.003. An example is 
given for dimensioning a typical fitting. 


Aero Digest, 


1947 


O-Ring Seals. David R. Pearl. 
No. 5, May, 1947, pp. 97—102, diagrs. 


Machine Design, Vol. 19, 
(Cf. AER 3/47:66.) 


Ice Prevention 


Thermal Fin Effect in Heat Anti-Icing Corrugations. Julius 
Jonas. Northrop Aircraft, Inc. (For abstract see ‘‘I.A.S. Briefs” 
on page 31 of this issue, August, 1947.) 

Report on the Suitability of Transparent Metal Layers for the 
Electric Surface Heating of Windshields. Bethge. (ZWB, 
AVAG/40/7/9, August, 1940.) U.S., Army Air Forces, Trans. 
lation No. F-TS-1523-RE, May, 1947. 22 pp., illus. 12 refer. 
ences. 

Patent application (Z. 24526) by Hans Ruehle of the Zeiss 
Ikon A.G. proposes the heating of windshields by depositing a 
transparent metallic film over the entire surface and using the film 
as a resistor heating element. Production samples using gold and 
silver had a film thickness of 204 which gave a 35 per cent light 
permeability. Permeability and resistance characteristics of 
thin metal films under current methods of deposition indicate that 
the range of the film thickness must be kept between 5 and 40y, 
In this range the permeability decreases from 77 to 10 per cent, 
and the resistance decreases from 125 to 1 ohm. Mechanical 
characteristics eliminate the more acceptable metals, and it 
appears that for practical purposes optical permeability and 
electrical conductivity are mutually exclusive. 

A Flight Investigation of the Thermal Properties of an Exhaust 
Heated Wing De-Icing System on a Lockheed 12-A Airplane. 
Lewis A. Rodert and Lawrence A. Clousing. U.S., N.A.C.A, 
Advance Restricted Report (Wartime Report No. A-45), June, 
1941. 27pp.,illus. 10 references. 

Preliminary Report on Flight Tests of an Airplane Having 
Exhaust-Heated Wings. Lewis A. Rodert, William H. McAvoy, 
and Lawrence A. Clousing. U.S., N.A.C.A., Advance Con- 
fidential Report (Wartime Report No. A-53), April, 1941. 24 pp, 
illus. 4references. 

An Investigation of the Characteristics of a Propeller Alcohol 
Feed Ring. Carr B. Neel, Jr. U.S., N.A.C.A., Restricted 

Bulletin No. 4F06 (Wartime Report No. A-50), June, 1944. ll 
pp., illus. 

Tests of Thermal-Electric De-Icing Equipment for Propellers. 
Richard Scherrer and Lewis A. Rodert. U.S., N.A.C.A., Aé- 
vance Restricted Report No. 4A20 (Wartime Report No. A-4i), 
January, 1944. 20 pp., illus. 


The Grumman F7F-3N Tigercat, which incorporates a new-type radar housing on the nose to give better streamlining. 
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Instruments—General 


Development of a Photoelectric Manometer. W. Kerris and 
Weidemann. (ZWB/FB/1145, December, 1939.) U.S., Army 
Air Forces, Translation No. F-TS-1505-RE, May, 1947. 9 pp., 
illus. 

The design of a small, light-weight manometer insensitive to 
acceleration. Pressure variations deflect a mirror that reflects a 
beam of light to a photoelectric cell. Variations in the intensity 
of light which correspond to pressure changes are transmitted 
electrically and recorded on an oscillograph. Specifications given 
are suitable for pressures up to plus or minus 200-mm. water 
column. 


Instruments, Engine 


New Instrument Measures Piston Temperatures. A.C. Sholp, 
G. R. Furman, and P. A. Binda. SAE Journal, Vol. 55, No. 5, 
May, 1947, pp. 37-39, illus. (Extended abstract of a paper: 
Instrument for Piston Temperature Measurement.) (Cf. AER 
3/47 :67.) 

Piston temperatures of high-speed engines can be determined 
accurately with the aid of a contactor that transmits to a gal- 
vanometer the voltage generated in a thermocouple installed in 
the piston. This device replaces the mechanical linkage used to 
compensate for the reciprocating motion of the engines during 
piston temperature tests. The contactor unit is installed in the 
crankcase, and the shoe holder is attached to the piston so that 
contact between plunger tips and shoes is made only for that 
portion of the stroke when the piston is near bottom dead center. 


Instruments, Flight 


A Sonic Altimeter for Aircraft. K.M. Trent. Combined In- 
telligence Objectives Sub-Committee, Item No.1, File No. 32-76. 
12 pp., figs. British Information Services, New York. $0.55. 
Details of an accoustic altimeter developed by Atlas-Werke which 
indicates heights above the ground by measuring the time re- 
quired for a sound pulse to travel from the aircraft to the ground 
and back again. 

A Flight Investigation of Fuselage Static-Pressure-Vent Air- 
Speed Installations. Richard Sherrer and Lewis A. Rodert. 
U.S., N.A.C.A., Advance Restricted Report No. 3K16 (War- 
time Report No. A-64), November, 1943. 17 pp., illus. 


Insurance, Safety, and Rescue 


Statistics Make Sense. Rena Josie. Tennessee Air Progress, 
Vol. 2, No. 1, Spring, 1947, pp. 11-13, 24, 25. Analysis of 
accident statistics for 1944 and 1945 show that the majority of all 
accidents was caused by errors on the part of the personnel 
operating or using the aircraft. 

AAF Crash Rescue Equipment. Aero Digest, Vol. 54, No. 6, 
June, 1947, pp. 38, 39, illus. 

The “forcible entry” kit developed at the Wright Field equip- 
ment laboratory contains power-driven saws, a grappling hook, 
fiber glass fire-resistant protective clothing, carbon-dioxide fire 
extinguishers, and two walkie-talkie units. Mounted on a jeep 
equipped with 3-kw. generator, this unit is operated alone or with 
heavier fire-fighting equipment. 


Landing Gear 


Taxiing Behavior of Model Aircraft with Nose or Tail Wheel. 
Dietze and Harling. (ZWB/FB/1587, February, 1942.) U.S., 
Army Air Forces, Translation No. F-TS-927-RE, May, 1947. 
47pp.,illus. 11 references. 

Results of tests with a model landing gear, scale 1:12.83, de- 
signed to represent that of a medium-sized aircraft. Optional 
tail or nose wheel, adjustable friction damping of the swivel axle, 
and independent braking of the main wheels permitted reproduc- 
tion of the flexibility of an actual airplane. Wires supplied force 
comparable to cross wind, and level and banked tracks simulated 
actual landing conditions. Under all conditions tested the nose 
wheel displayed greater stability than the tail-wheel landing 
gear, 

Shimmying Tests on Dual Wheels. I—Model Tests. E. 
Maier and M. Renz. (Stuttgart, Technische Hochschule, ZW B/ 


FB/1728, January, 1943.) U.S., Army Air Forces, Translation 
No. F-TS-1503-RE, May, 1947. 23 pp.,illus. 2 references. 

In connection with the design of tricycle landing gear, the 
tendency of dual wheels to shimmy, either moving freely on a 
fixed axle or fixed to a rotating shaft, was investigated and com- 
pared with that of a single wheel. Shimmy conditions did not 
improve with the freely moving wheel. Considerably smaller 
shimmy ranges at small wheel spacings were observed with the 
fixed dual wheel. 

Static Tests on Annular Spring Legs (Bursting Test). (Gotha 
Test Report No. 041, Fuselage Fittings.) Gt. Brit., Ministry of 
Supply, RT P/TIB Translation No. GDC 13/23T. 6 pp., figs. 
Load characteristics of spring shock absorber landing gear Ft 
2836 A-1 manufactured by Komprinz A. G., Solingen, 

Airborne Aircraft Arresting Gear. A. B. Schultz. SAE 
Journal, Vol. 55, No. 5, May, 1947, pp. 35, 36, diagrs. (Abstract 
of a paper.) 

A spike-topped rocket is fired from the airplane during landing 
approach. The spike imbeds itself in the earth and acts as a 
ground anchor. The spike is attached to the airplane with a line 
made of Unolyn, a ductile plastic material capable of absorbing 
50,000 ft.lbs. of stretch for each pound of the material. This de- 
vice acts as a brake to retard the forward motion of the airplane. 

Unveil Plane Wheel Service Stresses with Laboratory Stress- 
coat Analysis. Marvin H. Polzin. SAE Journal, Vol. 55, No. 6, 
June, 1947, pp. 26-28, 32, illus. (Extended abstract of a paper: ° 
The Experimental Determination of Strains in Aircraft Landing 
Wheels and Brakes.) (Cf. AER 5/47:47.) 

Martin Develops Bicycle Landing Gear. Western Flying, Vol. 
27, No. 5, May, 1947, p. 48, illus. 

The problem of retraction of landing gear into the thin wings of 
jet aircraft led The Glenn L. Martin Co. to place the main landing 
wheels in tandem fore and aft of the bomb bays in the fuselage. 
Two outrigger wheels prevent the airplane from listing when not 
in motion. 

Goodyear Cross-Wind Landing Wheel. Aero Digest, Vol. 54, 
No. 5, May, 1947, p. 67, illus. (Cf. AER 6/47:47.) 

Detailed description and cutaway drawing of the Goodyear 
caster-type landing gear. The pivot of this assembly is obtained 
by a kingpin set at 30° to the ground in such a manner that its 
point of intersection with the ground is ahead of the point of con- 
tact of the tire. It permits a 25° yaw to either side in landing. 

New Cross-Wind Gear Successfully Demonstrated. Western 
Flying, Vol. 27, No. 5, May, 1947, p. 30, illus. (Cf. preceding 
abstract.) 

Aluminum Aircraft Skis. Modern Metals, Vol. 3, No. 4, May, 
1947, pp. 20, 21, illus. Sips 

Outline of the development of aircraft skis by Federal Air- 
craft Works since 1925. Original models were made of metal and 
wood. This type of construction has been supplanted by alu- 
minum, which has been found to be the most practical and 
economical material. 


Lubrication and Lubricants 


An Analysis of the Lubrication Between the Piston Rings and - 
Cylinder Wall of a Running Engine. J. S. Courtney-Pratt and 
G. K. Tudor. Institution of Mechanical Engineers, Proceedings, 
Vol. 155, War Emergency Issue No. 21, 1946, pp. 293-299, illus. 
Discussion, pp. 315-322. 9 references. 

One of the compression rings was electrically insulated from the 
piston and a current passed from this ring to the cylinder wall. 
The potential drop between the moving surfaces was calibrated in 
terms of the resistance to the current flow. With good con- 
ditions of lubrication, the electrical resistance is high, while low 
resistance values indicate breakdown of the lubricant film and 
consequent abrasive wear of the surfaces. 

Some Notes on the Mechanical Factors Affecting Ring Gum- 
ming in Petrol Engines with Particular Reference to the Rating 
of Lubrication Oils. B. Pugh. Institution of Mechanical En- 
gineers, Proceedings, Vol. 155, War Emergency Issue No. 21, 
1946, pp. 303-306, diagrs. Discussion, pp. 315-322. 

Piston-ring gumming is of primary importance because it has 
formed the chief criterion in the majority of attempts to rate oils 
according to their deterioration characteristics. At present it is 
the only reliable criterion and must be obtained from actual test 
runs in engines. An attempt is made here to outline some of the 
mechanical factors involved which are likely to vary from test to 
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You’re looking down the length of the upper cargo section of the Boeing 
Strato-freighter, the new YC-97 Army Cargo plane—one of the newest 
aircraft to be equipped with G-E fluorescent lamp ballasts. Ever since Gen- 
eral Electric started supplying this equipment for aircraft, our specially 
designed ballasts have been used on all types of planes. These ballasts are 
designed for altitudes up to 50,000 feet, temperatures from minus 70 C to 71C 

and are capable of withstanding severe shock and vibration. 
Like all other General Electric aircraft equipment, these ballasts are 
lightweight, and have been carefully tested at our own flight test laboratory. 
G-E precision-built products for aircraft range from tiny switehettes and 
relays to generators, motors, and jet engines. Completely engineered systems 
automatically do many jobs that ordinarily require much time and attention 
PRECISION PRODUCTS from pilot, engineer, and other crew members. Our specialists will gladly work 
AND with you to help you determine the right electric equipment for your job. 
Just call the nearest G-E office. Aviation Divisions, Apparatus Dept., General 

ENGINEERED SYSTEMS Electric Company, Schenectady 5, N. Y. 
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test, in order to assist in the visualization of the process of piston- 
ring gumming. 

Experiments on the Reproducibility of Engine Conditions for 
Ring-Sticking Tests in a Single-Cylinder Petrol Engine. G. S. 
Cantle. Institution of Mechanical Engineers, Proceedings, Vol. 
155, War Emergency Issue No. 21, 1946, pp. 323-329, diagrs. 
Discussion, pp. 330-332. 

A method has been developed by which the oil consumption 
rate in small-scale accelerated engine tests can be standardized 
when other easily controlled factors are maintained constant. 
The rings are run in with a base oil to which has been added 
approximately 1 per cent of tributyl phosphite. The rubbing sur- 
faces are bedded for 6 hours. The oil consumption rate is ac- 
curately measured throughout the run-in period, and the test is 
stopped when a standard oil consumption is reached. The engine 
is dismantled, cleaned with trichlorethylene, and reassembled for 
running with the test oil. Under these conditions, oil consump- 
tion rate curves have been found to give an indication of the 
manner in which the rings are operating, whether there is in- 
cipient ring-sticking, and the time at which the ring sticks com- 
pletely in its groove. 

Tests with the Oil Testing Machine Developed at the DVL. 
H. Schoekel. (ZWB/ UM/485, November, 1937.) U.S., Army 
Air Forces, Translation No. F-TS-937-RE, May, 1947. 13 pp., 
figs. 

A vertical shaft is suspended so as to rotate in a bushing, thus 
forming a test bearing. The load is supplied by a calibrated 
spiral spring that transfers its force directly to the bearing by 


_ means of a pressure pin. When the shaft is rotated, the oil that 


' is being tested is ejected and taken back by the test bearing, 


| forming a continuous lubrication cycle. Oils differing greatly in 


: viscosity were tested and the test results were found to be not re- 


_peatable. Inaccuracy in the determination of the friction factor 
was found. 


Maintenance 


An Instrument Test Box. Aircraft Engineering, Vol. 19, No. 
218, April, 1947, pp. 135, 136, illus. 

A trouble-shooting test kit. It contains sufficient equipment 
to make adequate check of the instrument indication for all of the 
electric, hydraulic, fuel, and lubricant systems. Sufficient adap- 
tors, lines, and leads are supplied to accommodate most fittings. 
This kit is not intended for instrument repair or calibration but for 
tapid spot-checking. 

Hangar Hints. Oliver R. Luerssen. Aero Digest, Vol. 54, No. 
6, June, 1947, pp. 40, 41, 111. 

A comprehensive check list for trouble shooting. The items 
are listed by systems, ignition, cooling, fuel and by performance, 
failure to start, and rough running. 


Materials—General 


Ceramic Coatings for High-Temperature Protection of Steel. 
William N. Harrison, Dwight G. Moore, and Joseph C. Rich- 
mond. U.S., National Bureau of Standards, Journal of Research, 
Vol. 38, No. 3, March, 1947, pp. 293-307, illus. Available also as 
— Paper RP1773 (Govt. Printing Office, Washington, 

10). 

A ceramic coating for the protection of mild steels in high- 
temperature service was developed at the National Bureau of 
Standards. It was used during the war on the exhaust systems of 
aircraft and other vehicles. Laboratory and service tests show 
these coatings to be superior to conventional porcelain enamels. 
Their outstanding features are: high resistance to chipping under 
severe repeated thermal shock; protection of the metal against 
oxidation during prolonged exposure to air at temperatures up to 
about 1,250°F.; freedom from cracking and blistering at high 
temperatures and severe thermal gradients; and a mat surface 
that does not show highlights. The coatings are prepared from a 
mixture of a special grade of calcined aluminum oxide and a 
ground coat frit. On low carbon steel the application may be as 
thin as 0.002 to 0.003 in. 


Some Aspects of German Work on High Temperature Ma- 
terials. R. Skorski. Gt. Brit., British Intelligence Objectives 


Sub-Committee, Final Report No. 272, Item No. 21. 11 pp., 
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figs. British Information Services, New York. $0.35. Report of 
interrogation of German scientists concerning the wartime de- 
velopment of high-temperature metals and ceramic coverings for 
gas-turbine blades. 

Focke-Wulf Structural Research Station (Chemistry and 
Materials Sections). G. A. Earwicker. Combined Intelligence 
Objectives Sub- Committee, Item No. 25, File No. 24-1. 7 pp., illus. 
British Information Services, New York. $0.35. 

An examination of the type of work done at the Detmold 
station revealed that it was confined to routine testing and de- 
velopments. Information was obtained about the testing of 
materials for pressure cabins, plastics, and exhaust contamination 
of aircraft. 

The Behavior of Rubber at Low Temperatures. W. Kuch and 
G. Telschow. (ZWB Research Report No. 1367.) Gt. Brit., 
Ministry of Supply, RT P/TIB Translation No. GDC 10/1221/ 
T. 35pp., figs. 8references. 

Buna § synthetic rubber has better low-temperature charac- 
teristics than natural rubber. It has a permanent set point below 
—70°C. and retained 80 per cent of its plasticity between —46° 
and —66°C. This Buna S series showed at temperatures as high 
as 120°C. characteristics equal to those of natural rubber. Re- 
sistance of these materials to swelling when in contact with 
glycol, gasoline, lubricating oil, and brake fluid was found to be 
equal to that of the rubbers that were not cold-resistant. 


Materials—Metals and Alloys 


18-8 Steel in Exhaust Systems. Wilson G. Hubbell. Aero 
Digest, Vol. 54, No. 5, May, 1947, pp. 92, 95, 145, 146, illus. 

Investigation by the metallurgical section of the Ryan Aero- 
nautical Co. on the effect of precipitated carbides on the corrosion 
resistance of 18-8 stainless steels led to the consideration of the 
carbon pickup of this material in the exhaust systems of aircraft. 
Although this pickup was found to occur, a carbide network that 
formed was not accompanied by intergranular corrosion. Failure 
of exhaust systems was found to be caused by excessive heating. 
Tests are also described which led to the adoption of a formula for 
a stainless steel that can be welded by the arc, gas, or resistance 
methods and which can be formed with ease. 

The Tensile Properties of Mg-Al and Mg-Al-Zn Sand Casting 
Alloys. G. Siebel. (J. G. Farbenindustrie, Versuchsbericht Nr. 2, 
1943.) Gt. Brit., Ministry of Supply, RTP/TIB Translation 
No.GDC9/12T. 7 pp., figs. 

An investigation of the effect of variation in the aluminum con- 
tent, increase in the aluminum and zinc content, and the addition 
of silicon on the mechanical properties and the microporosity of 
sand castings of Mg-Al and Mg-Al-Zn alloys. 

An Investigation of the High Temperature Properties of 
Chromium-Base Alloys at 1350°F. J. W. Freeman, E. E. Rey- 
nolds, and A. E. White. U.S., N.A.C.A., Technical Note No. 
1314, May, 1947. 21 pp., illus. 3 references. 

At the present time the alloy most promising for service at 
1350°F. appears to be a 60Cr-25Fe-15Mo alloy with less than 
0.05 per cent carbon and 0.5 to 0.7 per cent silicon. This alloy 
has the best combination of strength at 1,350°F. and engineering 
properties at room temperature. With care it can be machined 


_and processed in the chill-cast condition in the normal manner. 


The Strength at Elevated Temperature of AZ91 Chill Casting 
Having Small Contents of Copper. H. Vosskiihler. (J. G. 
Farbenindustrie, Versuchsbericht Nr. 9, 1940.) Gt. Brit., Min- 
istry of Supply, RT P/TIB Translation No.GDC9/5T. 5pp., 
figs. 

Tests at room temperature showed that the strength of this 
alloy decreased sharply with increasing copper content. This 
difference decreased progressively with increase in temperature. 
At 200°C. the curves begin to merge. The difference in elonga- 
tion increases with rising temperature. 

The Effect of Heat-Treatment on the Fatigue Strength of En- 
gine Bearers in AZ855 W (3515.0). W. Buchmann. (J. G. 
Farbenindustrie, Versuchsbericht Nr. 40, 1944.) Gt. Brit., 
Ministry of Supply, RTP/TIB Translation No. GDC 9/21T. 
4 pp., fig. 

Tests showed that equilibrium treatment made no difference 
in the fatigue strength of the billets. Precipitation heat-treat- 
ment likewise had no effect on the fatigue strength but slightly 
increased the hardness. 


; 
|, 


50 AERONAUTICAL 


Analysis of Light Alloys Based on Electrical Resistivity. L 
Rotherham and J. I. Morley. Engineering, Vol. 163, No. 4242, 
May 16, 1947, pp. 416-418, illus. 

A detailed description of a method of analysis which gives for 
the richer alloys an accuracy of +0.30 per cent. This is a rapid 
method to be used for sampling castings and is more accurate 
than the spectrographic method. 

Some High Percentage Magnesium Alloys. G. Siebel. (J. G. 
Farbenindustrie, Versuchsbericht Nr. 5, 1940.) Gt. Brit., Min- 
istry of Supply, RT P/TIB Translation No. GDC 9/4T. 9 pp., 
figs. 

The Solubility of Bismuth in Magnesium. H. Vosskiihler. 
(I. G. Farbenindustrie, Versuchsbericht Nr. 61,1943.) Gi. Brit., 
Ministry of Supply, RTP/TIB Translation No. GDC 9/14T. 
11 pp., figs. 

Thermal Expansion of Co-Fe-Cr Series Alloys and New Alloy 
“Stainless-Invar.”” Hakaru Masumoto. (Jap/MAS/38/5, 
April, 1938.) U.S., Army Air Forces, Translation No. F-TS- 
706-RE, April, 1947. 14 pp., diagrs. 7 references. 

Plane Designer’s Guide to 75ST Aluminum Uses. George 
Snyder and Frank J. Crossland. SAE Journal, Vol. 55, No. 6, 
June, 1947, pp. 59-62, figs. (Extended abstract of a paper: 
Use of 75ST in Structural Applications.) (Cf. AER 5/47:49.) 

High Temperature Characteristics of 17 Alloys at 1200° and 
1350°F. J. W. Freeman, F. B. Rote, and A. E. White. U-.S., 

N.A.C.A., Advance Confidential Report No. 4C22 (Wartime 
Report No. W-93), March, 1944. 106 pp., illus. 4 references 


Micrographic Examination of Engine Crankshafts. Woge. 
(Junkers Test Report No. 46/866, August 8, 1942.) Gt. Brit., 
Ministry of Supply, RT P/TIB Translation No. GDC 17/287T. 
10 pp., illus. 

The Influence of Additions of Superoxide to Elrasal on the 
Mechanical Properties of A9V. G. Schichtel. (J. G. Farben- 
industrie, Versuchsbericht Nr. 56, 1944.) Gt. Brit., Ministry of 
Supply, RT P/TIB Translation No. GDC 9/22T. 6 pp., figs. 

Influence of Temperature on the Shearing Strength of Stud 
Bolt Threads in Elektron Casting Alloy A9V and AZG 1. W. 
Buchmann. (J. G. Farbenindustrie, Versuchsbericht Nr. 110, 
1943.) Gt. Brit., Ministry of Supply, RT P/TIB Translation No. 
GDC9/19T. 4pp., fig. 

Homogenization of Elektron Casting Alloy A9V. G. Schichtel. 
(I. G. Farbenindustrie, Versuchsbericht Nr. 71,1944.) Gt. Brit., 
Ministry of Supply, RT P/TIB Translation No.GDC9/23T. 8 
pp., figs. 

A summary of tests on cast Elektron alloy A9V to determine 
the effect of solution heat-treatments at various temperatures 
and of different duration upon its mechanical properties. 


The Influence of Homogenisation on the Mechanical Proper- 
ties, Structure, and Rate of Extrusion of Alloys AZ 855-W 
(3515.0) and AZ 855-WZ (3515.9). W. Rosenkranz. (J. G. 
Farbenindustrie, Versuchsbericht Nr. 102, 1943.) Gt. Brit., 
Ministry of Supply, RTP/TIB Translation No. GDC 9/18T. 
14 pp., diagrs. 

The Effect of Silicon on the Mechanical Properties of Cast 
Elektron. G. Siebel. (J. G. Farbenindustrie, Versuchsbericht 
Nr. 3, 1943.) Gt. Brit., Ministry of Supply, RT P/TIB Transla- 
tion No.GDC9/13T. 27 pp., figs. 

Elfinal Treatment and Chlorination of Elektron: Influence of 
the Waiting Period on the Mechanical Properties. G. Schichtel. 
(I. G. Farbenindustrie, Versuchsbericht Nr. 79, 1944.) Gt. Brit., 
Ministry of Supply, RT P/TIB Translation No. GDC 9/24T. 5 
pp., figs. 

Autoclave Treatment of Elektron in Alkaline Solutions. E. 
Nachtigall. (J. G. Farbenindustrie, Versuchsbericht Nr. 62, 
1943.) Gt. Brit., Ministry of Supply, RTP/TIB Translation 
No. GDC 9/15T. 6 pp., tables. 

On Some Experiments Relating to the Problem of the Grain 
Refinement of Cast Elektron. G. Siebel. (J. G. Farbenindustrie, 
Versuchsbericht Nr. 101, 1944.) Gt. Brit., Ministry of Supply, 
RTP/TIB Translation No. GDC 9/26T. 28 pp., illus 

Some Investigations on the Grain Refinement of Elektron with 
Chlorine, Ferric Chloride, and Hydrogen. G. Schichtel. (J. G. 
Farbenindustrie, Versuchsbericht Nr.81,1944.) Gt. Brit., RTP/ 
TIB Translation No.GDC9/25T. 7 pp., figs. 

The mechanical properties of Elektron alloys containing 
aluminum can be improved by chlorinating the melts or by intro- 
ducing various substances such as ferric chloride, iron alloys, or 
organic compounds. 


ENGINEERING 


REVIEW—AUGUST, 1947 


The new Boeing B-50 superbomber, while similar in external ap- 
pearance to the B-29, is actually 75 per cent a new airplane. Plane 
is powered by four 3,500-hp. Pratt & Whitney Wasp Major engines 
and Curtiss electric propellers and embodies a hinged vata tail 


that folds horizontally onto the right stabilizer. The four nacelles 
are interchangeable, and each contains a single General Electric 
turbosupercharger, intercooler, and other engine accessories, 


Materials—Plastics and Plywood 


Report on Plastics and Wooden Parts in German Aircraft. 
James T. Grey. Combined Intelligence Objectives Sub-Com- 
mittee, Item No. 4, 5, 25, File No. 31-8. 14 pp., illus. 
Information Services, New York. $0.55. 


New developments in aircraft parts of wood and plastics, in- § 


cluding a complete wooden wing for the He 162, a plastic deicing 
boot, and a sealer or lacquer called Polystal, used for sealing 
integral fuel tanks in airplane wings. 

Compression and Shear Tests on Plywood Skins. Ci. Brit, 
Ministry of Supply, RT P/TIB Translation No. GDC 13/9T. 7 
pp., figs. 

Polyurethanes. Otto Bayer. (U.S., Department of Com- 
merce, Office of Technical Services, PB 12635.) Modern Plastics, 
Vol. 24, No. 10, June, 1947, pp. 149-152, 250, 252, 254, 256, 258, 
260, 262. 

A discussion of the production of this family of plastics. One 
member, a plastic foam, is proposed as an aircraft material to 
supplant balsa wood and urea foams for unsinkable airplane 
parts and for structural uses. 

Polyvinyl Acetate in Powder Metallurgy. Harry L. Strauss, 
Jr. Modern Plastics, Vol. 24, No. 10, June, 1947, pp. 196, 198. 


Materials—Protective Coating 


Corrosion of Metals: Metals in Aircraft Engine Cooling Sys 
tems. P. F. Thompson. Australia, Council for Aeronautics, 
Report No. ACA-24, May, 1947. 54 pp., illus. 

Following a general account of the theory of corrosion, includ- 
ing the functions of the active corroding agents (oxygen, hydrogen 
ions, and copper ions), the properties, use, and abuse of inhibitors 
are examined. An electrochemical technique must be applied i 
the solution of corrosion problems and in the determination of the 
controlling factors of corrosion processes, particularly those 
iron, copper, and aluminum. The growth and breakdown of 
films on metals is traced electrochemically and is charted in rela- 
tion to temperature changes and the consequent aeration and de- 
aeration. The relationship of two types of corrosion to film 
formation on aluminum is worked out theoretically. Discovery 
of hydrogen evolution on aluminum during the abrasion in neutral 
liquids containing water confirms this relationship. The use of 
powder in studying abrasions of films on metal in electrolytes ® 
explained. Types of film on aluminum are postulated from elec: 
trochemical and abrasion experiments. A corrosion chart for 
aluminum showing the above relations is reproduced. 
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Experiments in the Treatment of Elektron for Purposes of 
Corrosion Protection. III. (J. G. Farbenindustrie, Versuchs- 
pericht Nr. 75, 1943.) Gt. Brit., Ministry of Supply, RT P/TIB 
Translation No. GDC 9/16T. 6 pp.., figs. 

Comparison of the Corrosion Resistance of Elomag and Flussal 
Layers on Various Elektron Alloys. E. Nachtigall. (J. G. Far- 
henindustrie, Versuchsbericht Nr. 3,1942.) Gt. Brit., Ministry of 
Supply, RT P/TIB Translation No. GDC 9/9T. 9 pp., figs. 


Medicine 


Respiratory Systems for Airmen. J. G. McDonald. 
nautics, Vol. 16, No. 3, April, 1947, pp. 50—53, figs. 

At altitudes above 10,000 ft. the atmosphere does not provide 
enough oxygen to sustain normal respiration. This difficulty has 
been overcome in high-altitude aircraft by providing respirators. 
Thesé, essentially, consist only of a container of oxygen, a gage 
to measure the contents of the container, a valve to control the 
rate of flow, and a mask. However, in practice, the system con- 
tains, in addition to these elements, a regulator to maintain the 
oxygen delivered at a constant pressure, a pressure gage cali- 
brated in altitude, and an economizer that cuts off the oxygen 
supply during expiration. 


Aero- 


Navigation 


Report on German Kurskoppler, Model 3040-B, Model 3040-G. 
Combined Intelligence Objectives Sub-Committee, Final Report 
No. 21, September 15, 1945. 12 pp., illus. British Information 
Services, New York. $0.55. 

Description of an automatic dead-reckoning computer for use 
onaircraft, small boats, and submarines. It is an electromechani- 
cal device similar to the American Odograph and the British GPI 
but is much more compact. 


Parachutes 


German Parachute Design and Manufacture. N. Shuttle- 
worth, T. E. Pitkethly, and others. Gt. Brit., British Intelligence 
Objectives Sub-Committee, Final Report No. 466, Item No. 27. 
32 pp., figs. British Information Services, New York. $1.00. 

A concise account of parachute research, development, and 
manufacture. Types of parachute include the Schrade braking 
system and reefing-line device, ribbon types, mushroom types, 
the triangular design, a porous unit called the Faden-Schirm, and 
paper parachutes. 


-Pneumatic Equipment 


Pneumatic Units for Aircraft. Willis L. Nye. 
Vol. 54, No. 5, May, 1947, pp. 78-80, diagrs. 

The pneumatic system of an aircraft consists of a pressure 
system that operates the flight instruments. Both the pressure 
and the vacuum are supplied by an engine-driven vacuum pump 
orpumps. The air intake is through a vacuum relief valve and 
through the suction lines to the instruments. The compressed air 
passes through oil filters, regulators, and pressure-relief valves to 
the air distribution valve and then to the deicer boots. Main- 
tenance of the system is simple. It consists principally of cleaning 
the lines with compressed air, checking the valve settings, cleaning 
the oil separators, and testing the cycle of operation of the deicer 
boots. The vacuym part of the system should be checked for 
sufficient pressure drop to actuate the instruments, and fittings 
should be checked regularly. 


Aero Digest, 


Production—General 


Nipponese Nightmare. “S. Paul Johnston. The Technology 
Review, Vol. 49, No. 7, May, 1947, pp. 398-400, 436, 438, illus. 
_ The U.S. Strategic Bombing Survey has shown that Japanese 
industry failed for lack of both long- and short-range planning. 
The decision to disperse factories underground came too late. 
The movement lacked organization and was inefficient. In con- 
trast to the German subterranean dispersal which was well 
Planned, efficient, and effective, the Japanese attempt resulted in 
industrial suicide. The national defense plans of our country 
should include long-range planning for such a contingency. Now 


in peacetime, pilot underground factories should be built in order 
to discover and solve the actual problems that may face us. 


Bavarian Motor Works (BMW)—A Production Survey. H.C. 
Haskell. Combined Intelligence Objectives Sub-Committee, Item 
Nos., 5, 26, File No. 30-80. 65 pp., illus. British Information 
Services, New York. $1.75. A review of the activities of this 
manufacturer of reciprocating and gas-turbine engines, including 
descriptions of the engines and the factories. 

The Aircraft Works of Koninklijke Maatschappij ‘‘De Schelde” 
at Flushing and Breda. R. H. Fagan, R. Purves, and others. 
Combined Intelligence Objectives Sub-Committee, Item No. 25, 
File No. 9-5, 6, 7, 11-22. 67 pp., figs. British Information 
Services, New York. $1.90. 

Descriptions of the plant layout and production methods used 
during the occupation in producing wings for German Dornier 
24 flying boats, and how the facilities were dispersed following a 
successful bombing by the allied forces. 

Weser Flugzeugbau. H. E. Weihmiller and H. P. Meiners. 
Combined Intelligence Objectives Sub-Committee, Item No. 25, File 
No. 31-10, July 14, 1945. 9 pp., illus. British Information 
Services, New York. $0.55. Report of the production activities 
of several plants engaged in building FW 190 fuselages, assembling 
Ju 87 airplanes, and other aircraft. Production charts from 1936 
to 1945 are reproduced. 

Report on Visit to Daimler-Benz A.G. at Stuttgart-Unter- 
tiirkheim. P. Joseph. Gt. Brit., British Intelligence Objectives 
Sub-Committee, Final Report No.35,Item No. 26. 33 pp., tables. 
British Information Services, New York. $1.00. Activities of 
the eleven plants operated by the concern are reported from the 
economic point of view, with production figures and comments 
about the factors affecting those figures. 


Production Methods 


Tooling the Convair 240. G.F.Gerhauser. Aero Digest, Vol. 
54, No. 5, May, 1947, pp. 81-83, 140, illus. 

For maximum interchangeability of units the aircraft is di- 
vided into 18 major components. The fuselage constant-section 
fixture is the major reference jig to which all the fixtures for other 
units must accommodate. The production-line assembly stations 
are listed and described. 

Precision Building of Convair-240’s for Low-Cost Maintenance. 
G. F. Gerhauser. Machinery, Vol. 58, No. 10, June, 1947, pp. 
180-184, illus. 

Aircraft Engines of Tomorrow in Production Today. I. 
Charles H. Wick. Machinery, Vol. 53, No. 10, June, 1947, pp. 
138-145, illus. A description of the tooling and machining 
operations performed on the magnesium- and aluminum-alloy 
parts of an Allison gas turbine. 

Cylinder Production for the “Wasp Major” Engine. 
Crowley and F. J. Carney. Machinery, Vol. 53, No. 10, June, 
1947, pp. 152-159, illus. A description of the multiple-station 
transfer and the special finning machines that are used by Pratt & 
Whitney in machining forged aluminum-alloy cylinders. 

Tests on Casting Processes for Aero-Engine Bearings with 
Lead-Bronze Liners: A New Casting Process for Aero-Engine 
Bearings with Double Lead Bronze Liners. Rossmer. ( Fiirstlich 
Hohenzollernsche Hitittenverwgltung, Laucherthal, July 14, 1939.) 
Gt. Brit., Ministry of Supply, RT P/TIB Translation No. GDC- 
3C/21T. 32pp., figs. 

Description of extensive tests on bearings with double and 
single lead-bronze liners made by the dipping process. This 
process made it possible to cast approximately 15 to 20 bearings 
per hour per 100 kg. per crucible, in only two operations. The 
liner, the steel jacket, and the bond between the two were found 
to be satisfactory. The only difficulty encountered was the 
difference in the type of cooling required by the alloy and by the 
steel. 

Bushings from Steel Wool Made by North American Aviation. 
Charles O. Herb. Machinery, Vol. 53, No. 10, June, 1947, pp. 
164-167, illus. 

Steel wool, after it has been annealed, is compressed into a 
ribbon and wound on an arbor. It is then further compressed 
into a ring the size of the required bushing. A coil of wire is 
placed inside the ring and subjected to heat. Capillary attraction 
draws the copper throughout the entire structure producing, in 
effect, a porous copper bearing. 


| 
| 
| 
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Precision Machining and Heat-Treating of Aircraft-Engine 
Gears: Precautions Taken by the Wright Aeronautical Corpora- 
tion to Eliminate Inaccuracy and Distortion During Machining, 
Heat-Treating and Casehardening of Aircraft Reduction Gears 
Vallory H. Laughner. Machinery, Vol. 53, No. 10, June, 1947, 
pp. 168-173, illus. 

Flash-Welding Tubular and Solid Parts for Lockheed Planes. 
Fred C. Pipher. Machinery, Vol. 53, No. 10, June, 1947, pp. 160- 
163, illus. Adoption of this method for elements ranging in cross 
section from 3 to 0.035 sq.in. resulted in less than 1/,) of 1 per 
cent rejections. 

“Press-Welding” Aluminum for Aircraft Radiators. T. G. 
Haertel. U.S., Field Information Agency, Technical, Final Re- 
port No. 417, November 8, 1945. 8 pp., illus. British Informa 
tion Services, New York. $0.55. 

Sheets of aluminum were virtually melted together between 
gas-heated dies closed under pressure. While the dies were 
nearly closed, compressed air was injected between the sheets to 
blow open the areas between the rows of welds in order to form 
passageways conforming to the design of the dies. 

A Method for Welding Sheet Aluminum to SAE 4140 Steel. 
W. F. Hess and E. F. Nippes, Jr. U.S.,N.A.C.A., Advance Re- 
stricted Report No. 4A01 (Wartime Report No. W-102), January, 

1944. 53pp., figs. 9references. 

Forming Aluminum Sheets into High-Strength Structures. 
Bernhard Rogge. Machinery, Vol. 53, No. 10, June, 1947, pp 
174-179, illus. 

Use of this method of reinforcing aluminum-alloy sheets with a 
series of formed ridges crossing each other at right angles, forming 
a waffle-bead pattern, can result in a 60 per cent saving in the 
cost of reinforced panels. The mold can be cast either in plaster 
of Paris or in printer’s type-metal or can be machined from 
masonite. Using a technique similar to that employed with a 
deep-draw die, the sheet is formed to 95 per cent of the full depth 
It is then heat-treated and the resulting distortion removed by 
drawing the metal to the full depth of the die depression 

Hot Dimpling and Joggling 75S-T for the DC-6’s. Floyd E. 
Bryan and Don E. Bailey. Machinery, Vol. 53, No. 10, June, 
1947, pp. 146-151, 189, illus. 


The shaping of 75S-T aluminum alloy was found to be impos. 
sible at room temperatures. The use of heated joggle dies was 
adopted to raise the temperature of the metal in the vicinity of 
the bend to from 300° to 325°F. With this method the alloy was 
found to be as satisfactory as 24S-T aluminum alloy and per. 
mitted a weight reduction of 800 lbs. per aircraft. 

Bending Heavy Spar Caps. P. F. Girard. Western Flying, 
Vol. 27, No. 5, May, 1947, p. 28, illus. 

Ryan Aeronautical Co. has taken advantage of the high duc. 
tility of 75S-T aluminum alloy at 300°F. in forming spar caps that 
have a cross-sectional area of 7 sq.in. The spar, which is set on 
kirksite rocker blocks and heated by induction, is formed in qa 
hydraulic press. 


Propellers 


The Aims and Problems of Aerodynamic Research on Air 
screws, Which, in the Opinion of ¥.D.M., Are of Immediate Im- 
portance. Karl N. Kramer. (V.D.M. Aeronautics Dept, 
Report LAE-2 (Special Report No. 76), March, 1942.) G 
Brit., Ministry of Supply, RTP/TIB Translation No. GDC. 
3E/11T. 9pp. 138 references. 

An analysis of the problems of propeller design facing the air. 
craft designer at the time of writing. The influence of the com. 
pressibility of the air, laminar profiles, and the influence of in. 
stallation of the propeller are each developed to point out the 
gaps existing in research and the directions the solution may take. 

Braking of the Aircraft by the Airscrew. Josef Stueper. 
(E/BIOS/Gp. 2/ HEC. 10, 1944.) U.S., Army Air Forces, 
Translation No. F-TS-830-RE, May, 1947. 71 pp., illus. 

Variation of the propeller pitch can fulfill all the requirements 
of an air brake. In braking during the landing run, the pitch 
change would have to be at the rate of 30° per sec. In flight, 
braking would require a rate of change of only 10° per sec. 

Propeller Selection from Aerodynamic a evr John 
L. Crigler and Herbert W. Talkin. U.S., N.A.C.A., Advance 
Confidential Report (Wartime Report No. L- Pte ), July, 1942. 31 
pp., figs. 6 references. 


the Beechcraft 
Controllable Propeller 


The Beechcraft Controllable Propeller is certificated 
for use on America’s foremost planes . . . from 65 to 250 
horsepower. 

So, no matter what your preference in planes, you 
can have the advantage of the quick take-off, the 25% 
better climb and the fuel-saving cruising performance 
assured by the Beech Controllable prop. 


Get all the facts now. Write Beech Aircraft direct or 
see your Beechcraft Propeller dealer. 


Beechcraft 


“=D Controllable Propellers 


Experienced Aerodynamicists and Dynamic 
Analysts are needed for highly analytical 
work on advanced designs of high speed air- 
craft. There is important de tal work 


aerodynamicists to be done in performance, stability and 


control analysis. Equally important is the 


analysis of flutter, vibrations, and dynamic land- 


and ing loads. 
CHANCE VOUGHT AIRCRAFT, 
d namic leader in the field of aircraft development, 
y offers these vitally important positions to 
qualified engineers. 
analysts pcteh NOW! Give full particulars a 
i and educati A college tren- 


oo : should be included. 


CHANCE VOUGHT AIRCRAFT 


STRATFORD, CONN. 


Beech Aircraft Corporation, Wichita, Kansas, U.S.A. 


Excellent openings for aerodynamicists in pilotless aircraft 
research group, with opportunities for research in super- 
sonics. Openings also for experienced physicists, chemists, 
electrical and chemical engineers, for work in radar, radio, 
servomechanisms, gyroscopes, telemetering, etc. Please 
include complete experience and education in reply, en- 
closing college transcript. 


Engineering Personnel Office 


NORTH AMERICAN AVIATION, INC. 
Municipal Airport, Los Angeles 45, California 


CA: 
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The Effect of Pitch on Force and Moment Characteristics of 
Full-Scale Propellers of Five Solidities. Jack F. Rumckel. U.S., 
N.A.C.A., Advance Restricted Report (Wartime Report No. L- 
446), June, 1942. 65 pp., figs. 5 references. 

Some Effects of Propeller Operation on the Distribution of the 
Load on the Vertical Tail Surface of a Typical Pursuit Airplane. 
Harold H. Sweberg and Richard C. Dingeldein. U.S., N.A.- 
C.A., Restricted Bulletin No. 4C13 (Wartime Report No. L-426), 
March, 1944. 27 pp., figs. 2 references. 


Radio and Electronics 


The Electric Strength of Antenna Installations in Airplanes 
Operating at High Altitudes. H. Mehlhardt. (ZWB/FB/Re/ 
849, July, 1937.) U.S., Army Air Forces, Translation No. 
F-TS-1106-RE, May, 1947. 15 pp., figs. 17 references. 

Safe operation of an antenna installation is limited by the 
initial voltage at which a discharge (glow or ionization) appears. 
The value of this voltage, which is determined by the character- 
istics of the installation and by atmospheric conditions, is in- 
versely proportional to the altitude, decreasing 22.5 per cent at 
i6km. To compensate for these atmospheric effects the antenna 
equipment may be installed in a pressure-type cabin and may be 
heated either electrically or by the exhaust gas. 

Reception Interference in Airplanes at 50-Cm. Wavelength 
W. Becker. (ZWB/FB/983, October, 1938.) U.S., Army Air 
Forces, Translation No. F-TS-1502- RE, May, 1947. 7 pp.,figs. 1 
reference 

The only additional noise suppression required for reception in 
the 50-cm. band is the shielding of the high-speed regulators of 
the d.c. generators. Standard shielding practice has been found 
to be effective. 

Adaptation and Bandwidth of FuG-216 Antenna. Maurer and 
F. Berndorfer. (ZWB/ UM/4001, July, 1943.) U.S., Army 
Air Forces, Translation No. F-TS-1044-RE, April, 1947. 11 
pp., illus. 

Impedance diagrams for antenna-matching, calculation of 
longitudinal induction, frequency-response, and horizontal radia- 
tion curves are given for the FuG-217. The circuit of the adapter 
ind directions for choosing the best adapter-setting are included. 
The FuG-216 (Neptune R) is an air-borne radar warning device. 
The FuG-217 is an improved model which has more frequency 
bands and greater range. 

Radar and Controlled Missiles, Paris Area. N. D. Crane. 
Combined Intelligence Objectives Sub-Committee, Item No. 1, 
File No. 1-1. 63 pp., figs. British Information Services, 
New York. $1.75. 

Investigations of French factories producing equipment for 
the Germans during the occupation revealed no significant or 
radical changes in German designs. French engineers and tech- 
nicilans were instructed only about manufacturing details. Equip- 
ment and operations of the plants are reported. 

Cathode-Ray Presentation of Three-Dimensional Data. Otto 
H. Schmitt. Airborne Instruments Laboratory, Inc., Mineola, 
V.¥., Report No. 931-1, March, 1947. 36 pp., figs. 

The principles of projective and perspective drawing and stereo- 
scopic photography can be applied to cathode-ray presentation 
and produce from the basic electrical data recognizable three- 
dimensional pictures. This is essentially a visual presentation of 
three related quantities that vary simultaneously, and all are a 
function of still another parameter. 

The Properties of Magnetic Metals and Powdered-Iron Cores 
at High Frequencies. D. Moehring. (ZWB/FB/938/6.) 
U.S., Army Air Forces, Translation No. F-TS-1047-RE, March, 
1947. 35 pp., illus. A recapitulation of the results of the most 
important works on the measurements of magnetic materials to 
obtain a general picture of permeability. 


Rotating Wing Aircraft 


Full-Scale Investigation of the Aerodynamic Characteristics of 
a Typical Single-Rotor Helicopter in Forward Flight. Richard 
C. Dingledein and Raymond F. Schaefer. U.S., N.A.C. ans 
Technical Note No. 1289, May, 1947. 47 pp., illus. § references. 

Simulated forward-flight conditions in the Langely full-scale 
tunnel showed that at a thrust coefficient of 0.0060 a rotor more 
accurately and permanently contoured than the production rotor 
required an average of 13 per cent less power at air speeds from 44 


The XR-10, built for the U.S. Army Air Forces by Kellett Air- 
craft Corporation, is the first twin-engined transport-type helicopter 
in the world. Two 525-hp. Continental engines drive two counter- 
rotating, intermeshing, three-bladed rotors of 65 ft. diameter. The 
XR-10 can carry a crew of two and ten passengers or 2,000 Ibs. of 


cargo. 


Maximum speed is over 100 m.p.h.; range, almost 350 
miles. 


to 60 m.p.h. At any thrust coefficient the improved rotor gave a 
substantial reduction in the power required, because of lower pro- 
file-drag losses. Additional but smaller power savings were 
realized in operation at higher thrust coefficients. An average of 
3.5 per cent less horsepower was required in flight at a rotor speed 
of 200 r.p.m. (thrust coefficient, 0.0060) than at 219 m.p.h. 
(thrust coefficient, 0.0050). 

FA 223 Helicopter; Interview with Prof. Focke and Inspection of 
Machine. Bartram Kelley and Hugh J. Mulvey. U.S., Field 
Information Agency, Technical, Final Report No. 178, October 1, 
1945. 12 pp., figs. British Information Services, New York. 
$0.55. Description of the complete German machine and its 
components, with details of the construction of the rotor, controls, 
engine installation, and landing gear. 

Flettner Helicopter FL 282 “Kolibri.” Bartram Kelley and 
Hugh J. Mulvey. Combined Intelligence Objectives Sub-Committee, 
Item No. 25, File No. 31-11. 22 pp., illus. British Information 
Services, New York. $1.00. Detailed description of a German 
helicopter having two intermeshing two-blade rotors, tricycle 
landing gear, and substantial tail surfaces. 

Advancing Helicopter Technology. Alexander Klemin. Aero 
Digest, Vol. 54, No. 5, May, 1947, pp. 86, 87, 152, 154, illus. A 
review of seven papers read at the Third Annual Helicopter Forum 
of the American Helicopter Society in Philadelphia. 


Seaplanes and Flying Boats 


Effect of Length-Beam Ratio on the Aerodynamic Character- 
istics of Flying-Boat Hulls. Campbell C. Yates and John M. 
Riebe. U.S., N.A.C.A., Technical Note No. 1305, June, 1947. 
41 pp., illus. 5references. 

Aerodynamic tests of a family of flying-boat hulls, in which the 
product of the beam and the square of the length is constant, were 
made in order to determine the effect of the length-beam ratio. 
The investigation indicated a reduction in minimum drag coeffici- 
ent of 0.0022 (29 per cent) with fixed transition when length-beam 
ratio was extended from 6 to 15. Minimum drag occurred at 
angles of attack from 2° to3°. Increase of length-beam ratio in- 
creased the hull longitudinal stability by an amount correspond- 
ing to the rearward shift of the aerodynamic center. This change 
at an angle of attack of 2° increased the variation of the yawing- 
moment coefficient with the angle of yaw from 0.0009 to 0.0014. 
Incorporating a hull step fairing, which extended longitudinally 
about nine times the depth of the step at the keel, resulted in a 
reduction of up to 16 per cent in the minimum drag coefficient. 

Theoretical Motions of Hydrofoil Systems. Frederick H. 
Imlay. U.S., N.A.C.A., Technical Note No. 1285, June, 1947. 
76 pp., diagrs. 6 references. 

A development of theoretical methods of treating the motions 
of hydrofoil systems and determining some of the important 
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..-Here’s now Inconel; one of the versatile Ince 
Nickel Alloys, provided 4 combinations of hard-to. 
find properties that solved 4 tough design problems, 


pounds per square inch 


Yield Strength, Tensile Strength, Creep Strength 


PROPERTiEs 
REQUIRED 


Resistance 

0 
therma} Shock 
"Resistance to pro. 


Sressive 
JET ENGINES Resistan 
1. In designing jet engines to power an at high -" 0 
America’s newest, fastest pursuit ratures, 
1 i * abricability ang 
planes, engineers chose Inconel* for Weldability 


the combustion chamber liner as- 
semblies, as shown above. In all, 
45 lbs. of .031” gauge Inconel strip is used per engine. In- 
conel’s resistance to thermal shock plus its workability and 
weldability were important reasons why it was chosen for 
this demanding job. 


EXHAUST SYSTEMS 


3. For many years, Inconel has been speci- 
fied for the exhaust manifolds of large as 
well as small planes. Inconel withstands 
the combined attack of elevated exhaust 
temperatures, corrosive gases, and incessant 
vibration. Photo below shows fabrica- 
tion of Inconel muffler for the Ercoupe, 


PROPER TIES 
REQ UIRED 
High hot-strength. 
Fatigue resistance, 
Erosion resistance. 
Corrosion resistance 
Resistance 


Pro- 
&ressive Oxidation, 


| | 
90,000 + | | 
} Tensile Strength short-time 
jannealed) | 
} 
70,000 
Endurance limit of 
60,000 Cold Drawn Inconel —_ 
(100,000,000 Cycles) 
50,000 
Creep an. 1 Creep Strength 
40,000 (Elongation of 0.1%) — (Elongation of 1%) 
in 10,000 hrs. in 10,000 hrs 
Yield Strength — short-time 


20,000 


PROpE RTIES 
REQu; RED 

Corrosion FeSistance 

temperatures 

Heat transfer. 
Resistance 

to pro. 

&ressive oxidation. 


Low coeff 
ch 
®xpansion, 


CABIN HEATERS 
2. After 1100 hrs., this Inconel flash-type boiler 
was removed from an airliner and found to be in excellent 
condition. These boilers resist stack temperatures in excess 
of 1500° F. They withstand severe temperature extremes 
caused by 200° return water. And, they must remain free 
from scale and corrosion, in order to maintain clean surfaces 
for good heat transfer. 


(annealed) N 
| 
10,000 
200 600, | 1200 «1400 1600 1800 2000 2200 
Temperature, °F. | 
ded Temp Limits 
Reducing, moderately sulfidizing—vp — | 
Steom—vp to 
Oxidizing, moderately sulfidizing—up to 
Oxidizing, sultur-tr “up te 1 
Reducing, sultur-f vp to | 


PROPERTiEs 
REQUIRED 
Heat transter 


Corrosion resistance 
Resistance to 
ermal shock. 
Fabricability. 
Fatigue resistance 
Light Weight, 


DE-ICING EQUIPMENT 


4. This McQuay heat exchanger, made entirely of Inconel, 
withstands the thermal shock of sub-zero intake air, and hot 
corrosive exhaust gases. Inconel also has strength to permit 
lightweight construction. Its ready workability enables it 


to be fabricated into the various parts required by this unit. 


@ Inconel’s versatility plus its availability in standard forms 
provide a ready solution for many difficult design problem 

Send for illustrated technical bulletin, T-7, “Engineerisg 
Properties of Inconel.” It includes table of physical and m 
chanical properties . . . data on corrosion resistance.» 
working instructions. The attached coupon will bring yo 
a copy. “Reg. U.S, Pat 0 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Woll Street, New York 5, N. Y. 


THE INTERNATIONAL NICKEL COMPANY, ING 
67 Wall Street, New York 5, N. Y. 


Please send me a copy of folder T-7 
“Engineering Properties of Inconel.” 


longitt 
variou 
for sta 
the sus 
the hy 


3117 ( 
17 refe 


Colu 
comb 
Aeron 
illus. 

The 
honey 
to bed 
the sh 
behavi 
duced 
elastic 
mental 
thickn 
weight 
measu 
of the 
structi 
columr 
the ad 
comes 


terials 
Variou 
practic 
for the 
beams 
stress 
tubulay 
use of « 
equatic 


referen 

A for 
strengt 
which 
duces 
the effe 
comb ¢ 
data ot 
success 
but shc 
greatly 

Bend 
Edwin 
1297, 

A me 
ina tay 
flanges, 


| arall 
CALL FOR 
| A COMBINATION 
eters. 
| 
| ES 
ll ( 
INCONEL’S STRENGTH AT ELEVATED TEMPERATURES 
— 
| 
°° 
| | 


dard forms, 
1 problems 
ingineering 
cal and me 
stance 
| bring yo 


U.S, Pat, Of 


ANY, ING 


AERONAUTICAL REVIEWS 55 


parameters. Variations of parameters include three distributions 
of area between the hydrofoils, two rates of change of down-wash 
angle with angle of attack, three depths of immersion, two dihe- 
dral angles, two rates of change of lift with immersion, three 
longitudinal hydrofoil spacings, two radii of gyration in pitching, 
yarious horizontal and vertical locations of the center of gravity 
for stable emotion, values of stability roots, and motions following 
the sudden application of a vertical force or a pitching moment to 
the hydrofoil system ‘for numerous sets of values of param- 
eters. 

The Porpoising Characteristics of a Planing Surface Repre- 
senting the Forebody of a Flying-Boat Hull. James M. Benson. 
U.S., N.A.C.A., Advance Restricted Report (Wartime Report No. 
L-479), May, 1942. 26 pp., figs. 4 references. 

General Porpoising Tests of Flying-Boat-Hull Models. F. W. 
S. Locke, Jr. U.S., N.A.C.A., Advance Restricted Report No. 
3117 (Wartime Report No. W-96), September, 1943. 33 pp., figs. 
17 references. 


Stress Analysis and Structures 


Column Characteristics of Sandwich Panels Having Honey- 
comb Cores. W. W. Troxell and H. C. Engel. Journal of the 
Aeronautical Sciences, Vol. 14, No. 7, June, 1947, pp. 413-420, 
illus. Discussion, pp. 420,421. 5 references. 

The column characteristics of panels having metal faces and 
honeycomb cores are reviewed. Compression behavior is shown 
to be determined by the elastic properties of the face metal and by 
the shear rigidity of the stabilizing medium. A theory of column 
behavior which considers the shear rigidity of the core and the re- 
duced elastic properties of the face material at stresses above its 
elastic limit is developed and shown to be in accord with experi- 
mental data. Optimum panel construction—i.e., the ratio of face 
thickness to total thickness—which yields the maximum strength- 
weight ratio, is discussed and related to a loading parameter that 
measures the intensity of loading on the structure. Comparison 
of the structural efficiency of honeycomb panels with metal con- 
struction shows the sandwich to be the less efficient simple 
column. However, it is pointed out that this computation ignores 
the advantage of the transverse stiffness of the sandwich which 
comes into play in square panels or in those that are relatively 
long, parallel to the direction of loading, and narrow trans- 
versely. 

Elastic and Plastic Bending of Beams. Tsun Kuei Wang. 
Journal of the Aeronautical Sciences, Vol. 14, No. 7, July, 1947, 
pp. 422-432, figs. 10 references. 

A method of analyzing fiber stresses of beams, which includes 
the full effect of nonlinear stress-strain characteristics of ma- 
terials throughout the elastic and plastic range of bending. 
Various shaped cross sections commonly encountered in aircraft 
practices are considered. A new term, ‘‘norstress,” is proposed 
for the measurement of remote fiber stresses of cross sections of 
beams under pure bending. Equations are derived for the nor- 
stress on rectangular, box, channel, I, Z, _[|_, L, T, circular, and 
tubular beams. A stress-strain formula is also recommended for 
use of calculations of integrals involved in the stress and moment 
equations, as well as for drawing stress-strain curves in the ab- 
sence of test data. 

An Analysis of the Compressive Strength of Honeycomb Cores 
for Sandwich Constructions. Charles B. Norris. U.S., N.A.- 
C.A., Technical Note No. 1251, April, 1947. 15 pp., figs. 2 
references. 

A formula that expresses the relation between the compressive 
Strengths of honeycomb cores that have the same cell shape but 
which differ in size of the cell and in thickness of the cell wall re- 
duces considerably the amount of testing necessary to evaluate 
the effectiveness of various fibrous materials from which honey- 
comb cores are made. This analysis is partly empirical, using 
data obtained from tests of plywood panels. It has been applied 
Successfully to honeycombs made from resin-impregnated papers 
but should be verified before being applied to materials differing 
greatly from these. 

Bending Stresses Due to Torsion in a Tapered Box Beam. 
Edwin T. Kruszewski. U.S., N.A.C.A., Technical Note No. 
1297, May, 1947. 48 pp., illus. 2 references. 

_ Amethod of calculating the bending stresses caused by torsion 
ma tapered box beam. A special taper is assumed in which all 
flanges, if extended, would meet at a point. Recurrence formulas 


developed for use in this calculation are included. Experimental 
results showed good agreement with calculated results. 

The Compressive Strength of Short Circular Tubes. I. G. 
Bowen. Aircraft Engineering, Vol. 19, No. 218, April, 1947, pp. 
128, 129, figs. 5 references. 

Test results indicate that a formula more accurate than that of 
Douglas for the collapsing stress in compression of medium or 
thick tubes can be derived by plotting the stress ratio (collapsing 
stress in compression/ultimate tensile stress) against the wall- 
thickness/tube-radius ratio. 

Critical Shear Stress of Curved Rectangular Panels. S. B. 
Batdorf, Manuel Stein, and Murry Schildcrout. U.S., N.A.- 
C.A., Technical Note No. 1348, May, 1947. 29 pp., diagrs. 13 
references. 

One of a series of papers on the buckling of a curved sheet. 
The critical shear stress of a cylindrical curved rectangular panel 
is determined. The problem is solved theoretically for panels 
having simply supported edges. Computed curves are provided 
for finding the critical shear stress. Estimated results are also 
given for curved rectangular panels have clamped edges. The 
theoretical solution for simply supported rectangular panels is 
based on small-deflection theory. The experimental results were 
in good agreement with the theory when it was defined in such a 
way as to be rather insensitive to local imperfections. 

Joints in Flat Panels Subjected to Shear and Combined Shear 
and Tension. F. W. David and J. Solvey. Aircraft Engineering, 
Vol. 19, No. 218, April, 1947, pp. 119-124, figs. 9 references. 

This paper deals with incomplete tension fields, and establishes 
the stresses in the mid-plane of the sheet and the loads acting on 
the panel joints. It is an attempt to provide a direct method for 
the design of joints and to assess the panel stresses for any given 
external loads. This mathematical development results in a 
rivet joint design which is based not on the ultimate or yield load 
of the panel but on the actual load to be carried through the joint. 

A Simplified Method of Elastic-Stability Analysis for Thin 
Cylindrical Shells. Il—Modified Equilibrium Equation. S. B. 
Batdorf. U.S., N.A.C.A., Technical Note No. 1342, June, 1947. 
33 pp., diagrs. 15 references. 

The derivation of an equation equivalent to that of Donnell 
but adapted to the solution of the equilibrium of thin cylindrical 
shells with clamped edges, as well as shells having simply sup- 
ported edges. This retains the ease and simplicity of solution of 
Donnell’s equation. The boundary conditions implied by the 
method of the modified equation are discussed. 

Stresses in Streamline Shells Due to Unsymmetrical Loading. 
A. M. Binnie. Aircraft Engineering, Vol. 19, No. 218, April, 
1947, pp. 125, 126, figs. 

The formulas derived by Timoshenko for the stresses in a shell 
caused by gravity or acceleration acting in the direction of the 
axis of symmetry can be extended further to give a formula for 
the stresses caused by the weight of the shell when the axis is 
horizontal. This method can be extended further to include con- 
centrated loads that do not exert a twisting action on the shell. 


The Strength and Stiffness of Shear Webs With and Without 
Lightening Holes. Paul Kuhn. U.S., N.A.C.A., Advance Re- 
stricted Report (Wartime Report No. L-402), June, 1942. 44 pp., 
figs. 4references. 


The Longitudinal Shear Strength Required in Double-Angle 
Columns of 24S-T Aluminum Alloy. Paul Kuhn and Edwin M. 
Moggio. U.S., N.A.C.A., Restricted Bulletin No. 3E08 (War- 
time Report No. L-427), May, 1943. 11 pp., figs. 6 references. 

Effect of Normal Pressure on the Critical Shear Stress of 
Curved Sheet. Normal Rafel. U.S., N.A.C.A., Restricted 
Bulletin (Wartime Report No. L-416), January, 1943. 12 pp., 
figs. reference. 

An Improved Method for Calculating the Dynamic Responses 
of Flexible Airplanes to Gusts. Abbott A. Putnam. U.S., 
N.A.C.A., Technical Note No. 1321, May, 1947. 22 pp., 
diagrs. 4references. 

Comparison of test results on a semirigid model indicates that 
this is an improved method of calculating the time histories of 
wing deflection and acceleration increments without impairing 
the accuracy of the calculation of maximum values. The solution 
of the basic equations for the unit-jump forcing function and a 
chart for determining a suitable forcing function for a given gust 
materially reduces the time necessary for making a set of calcula- 
tions of the dynamic response of the wings of a conventional air- 
plane toa gust. 
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ALCOA 24 S-T TUBING FOR 
HIGH PRESSURE HYDRAULIC LINES 


The increasing trend to high pressure 
hydraulic systems finds Alcoa ready, as 
always, with the aluminum needed for 
the job. 

Alcoa Aluminum 24 $-T Tubing is made 
to the high standards required for this ap- 
plication. Great care is taken throughout its 
manufacture to provide the ultimate in 


smoothness and cleanliness. Careful inspec- 


tion assures freedom from pinholes and 
flaws. It is shipped in standard 12-foot 
lengths, or in any desired lengths. 

For complete information on this or 
other forms of Alcoa Aluminum required 
for present-day aircraft construction, call 
your nearest Alcoa sales office, or write 
ALUMINUM CompANy OF AMERICA, 2142 
Gulf Building, Pittsburgh 19, Pennsylvania. 


MORE people want MORE aluminum for MORE uses than ever 


ALCOA awumnu 
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AERONAUTICAL REVIEWS 


Failure Sequence Indicator. Richard W. Powell. Aero 
Digest, Vol. 54, No. 6, June, 1947, pp. 62, 63, 135, figs. 

To test the development and progress of failures in compres- 
sion tests, fine wires with the same failure strength as the material 
are cemented to the specimen. Each of these wires is used to 
short one of a bank of condensers in series with a battery. As 
each wire ruptures, the corresponding condenser becomes charged. 
The first condenser charged will have the highest potential, and 
each succeeding charge will be smaller. Since the sum of the 
voltages on the condensers is equal to the battery voltage, the 
ratio of the condenser voltages will indicate the order in which the 
wires ruptured and, consequently, the progress of the failure in 
the test specimen. 

The Application of a ‘‘Wattmeter’’ Harmonic Analyser to the 
Measurement of Aerodynamic Damping for Pitching Oscillations. 
J.B. Bratt, K. C. Wight, and V. J. Tilly. Gt. Brit., Aeronautics 
Research Council, Reports and Memoranda No. 2063, May 27, 
1942. 21 pp., figs. 8 references. 

A method in which the modulated output from a magneto- 
striction stress indicator is first rectified and then analyzed elec- 
trically by means of an electronic watt-meter. The results are 
obtained in terms of the meter readings. This method: is more 
sensitive than the photographic method and has revealed certain 
undesirable features in the stress indicator, e.g., hysteresis in the 
sensitive unit and somewhat rapid variation of the calibration 
with time. 

Fatigue-Testing Machine. B. J. Lazan. Machine Design, 
Vol. 19, No. 5, May, 1947, pp. 123-127, illus. 5 references. 

The requirements for a universal machine for specimen and 
simulated service tests are enumerated. A below-resonance, 
centrifugal-force type of machine with inertia-force compensation 
has been designed by the Sonntag Scientific Corp. and built by 
the Baldwin Locomotive Works. The alternating force for the 
vibrating system is supplied by an eccentrically supported mass 
driven by a synchronous electric motor through a flexible shaft. 
A repeated constant force, rather than a repeated constant de- 
flection, is imposed. Static preload is applied through calibrated 
springs, which also absorb the inertia force produced by the vibra- 
tory motion of the cage and attached parts. The attachment and 
operation of fixtures for simple and combined stresses are ex- 
plained. The functioning of the inertia-force compensator spring 
isanalyzed mathematically. 


Wind Tunnels and Laboratories 


Tunnel Interference at Compressibility Speeds Using the Flexi- 
ble Walls of the Rectangular High-Speed Tunnel. C. N. H. 
Lock and J. A. Beavan. Gt. Brit., Aeronautical Research Com- 
mittee, Reports and Memoranda No. 2005, September 27, 1944. 
37 pp., figs. 14 references. 

Experiment is compared with theory for the wall pressures 
when the walls are straight—i.e., set so as to have no pressure 
gradient in the empty tunnel—and for the wall shapes required to 
give constant pressures on the walls when the airfoil is present. 
A sufficient order of accuracy, for both the original and the pro- 
posed method of streamlining the walls, is obtained to permit the 


on 


assumption of free-air conditions about an airfoil in two-dimen- 
sional tests. Only when a shock wave on the airfoil has grown to 
such an extent that it reaches the wall of the tunnel is this assump- 
tion invalidated. 

Flow Structure and Pressure Recovery in Supersonic Tunnels. 
H. Eggink. (ZWB, Forschungsbericht Nr. 1756, January 18, 
1943.) Cornell Aeronautical Laboratory, Buffalo, May, 1947. 
25 pp., illus. 5references. 

A form of the compression shock that is found in supersonic 
nozzles is described as a function of the Mach Number and the 
nozzle form as shown in schlieren photographs. In order to ob- 
tain supersonic flow in the test section of a nozzle-test-section 
diffuser, the minimum diffuser cross section must be considerably 
larger than the minimum nozzle section because of the pressure 
losses in the shock which moves downstream through the nozzle 
when the flow is established. A free jet requires a larger section 
than the closed tunnel. The best pressure recovery is obtained 
when the compression shock is at the narrowest constriction of the 
diffuser. Pressure recovery from a compression shock falls off 
sharply as the Mach Number increases. A diffuser with a double 
constriction in which the shock would be located in the narrower 
cross section, where the Mach Number. is lower, would improve 
the recovery. 

Effect of Critical Mach Number and Flutter on Maximum 
Power Loading of Ducted Fans. Arthur A. Regier, John G. 
Barmby, and Harvey H. Hubbard. U.S., N.A.C.A., Technical 
Note No. 1330, June, 1947. 38 pp., diagrs. 7 references. 

Calculations and test results show that the ideal or design lift 
coefficient of an airfoil is almost the same as the lift coefficient 
giving the maximum flutter speed. Therefore, in order to obtain 
the maximum power loading, a ducted fan should be operated at 
the ideal lift to get high critical speeds and the maximum margin 
of safety with respect to flutter. 

High Speed Tunnels and Other Research in Germany.- A. 
Thom and G. P. Douglas. Combined Intelligence Objectives Sub- 
Committee, Item No. 25, File No. 28-47. 38 pp., figs. British 
Information Services, New York. $1.15. 

Techniques and methods of correction used in large subsonic 
wind tunnels were studied, and the results achieved are reported. 
The favorable power factor of the German wind tunnels is attri- 
buted to their greater diffuser length. That and the large power 
available have made it possible to use a higher density and, con- 
sequently, a higher Reynolds Number. The extensive amount 
of fundamental work done on airfoils, shock waves, boundary- 
layer stability, and other research is described, as well as the de- 
sign and construction of the tunnels and their equipment. 

Luftfahrtforschungsanstalt Hermann Goring, Volkenrode, 
Brunswick. R. D. Hiscocks, J. L. Orr, and J. J. Green. Gt. 
Brit., British Intelligence Objectives Sub-Committee, Final Report 
No. 160, Item Nos. 2, 25, 26. 42 pp. British Information 
Services, New York. $1.30. 

Report on the centralized research facilities maintained by the 
German Ministry of Aircraft Production, including institutes for 
the study of aerodynamics, structures, materials, engines and 
weapons, and flight research hangars, workshops, and service 
buildings. 


New York 21, N.Y. 


Changes of Address 


Since the Post Office Department does not as a rule forward magazines to forwarding addresses, it is 
important that the Institute be notified of changes in address 30 days in advance of publishing date to 
ensure receipt of every issue of the Journal and Review. 


Notices should be sent directly to the Institute of the Aeronautical Sciences, 2 East 64th Street, 
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BILLION ORDERS A DAY 


An engineer examines contacts in a crossbar office. 
Horizontal bars seen in the crossbar switches select 
contacts which are then operated by vertical bars to 
establish talking paths between subscribers. 


BELL TELEPHONE LABORATORIES 
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In a large modern telephone office 
2,000,000 switch contacts await the orders 
of your dial to clear a path for your voice. 


They open and close a billion times a day. 


At first, contacts were of platinum —highly 
resistant to heat and corrosion but costly. 
Years ago, Bell Laboratories scientists began 
looking elsewhere, explored the contact 
properties of other precious metals — gold, 
silver, palladium and their alloys—and with 
the Western Electric Company, manufac- 
turing unit of the Bell System, restudied 


shape, size and method of attachment. 


Outcome of this long re- 
search is a bar-shaped con- 
tact welded to the switch 
and positioned at right angles to its mate. 
For most applications, an inexpensive base 


is capped with precious metal. 


Savings from these contacts help keep 
down the cost of telephone service. This is 
but one example of how Bell Laboratories 
serve the public through your Bell Tele- 
phone Company. 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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The Right To Fly. John C. Cooper. 
New York, Henry Holt and Co., 1947. 
380 pp. $5.00. 

Defining air power simply as the 
ability of a nation to fly, the author in 
this book includes implications of air 
power which go far beyond the idea of 


military air power. Transport in the 
airspace is not an easy concept to ab- 
sorb in a world long accustomed to 
ideas based on surface transportation. 
It is pointed out that the sovereignty 
of each nation over its airspace has, 
since the Peace Conference in Paris in 
1918-1919, been an accepted principle 
governing the organization of inter- 
national aviation. But the capacity of 
a nation to act in the airspace is even 
more important, and neither sover- 
eignty nor the capacity to act can be 
separated one from the other. Con- 
trol of the airspace over Germany and 
over Japan is as essential to the suc- 
cessful conclusion of the peace nego- 
tiations as control over the military 
potential. By considering the total 
aviation activity of a nation, civilian 
and military, as its air power and by 
analyzing the international law of 
aviation through a detailed grasp of 
its history and present status, the 
author has written a timely and useful 
book. In the last three chapters, the 
relative strength of the great powers, 
both actual and potential, is analyzed. 
Twelve global charts accompany 
these chapters, four for Russia, four 
for the United Kingdom, and four for 
the United States. The texts of the 
following documents are given in six 
appendixes: Paris Convention (1919); 
The Nine Rules (1922); Application 
of Treaty Article 198 (1926); Chicago 
Convention (1944); International 
Air Services Transit Agreement 
(1944); International Air Transport 
Agreement (1944). The bibliography 
is comprehensive. The author was a 
practicing lawyer from 1911 to 1934, 
when he became Vice-President of 
Pan American Airways, Inc. He is 
now with the Institute for Advanced 
Study at Princeton University. He 
has served on a number of committees 
and commissions concerned with in- 
ternational aviation law. His con- 
clusions are well worth the attention of 
a wide audience. 


The Flow Around Turbine and 
Compressor Blades. F. Weinig. 
Translated by Max Hartenheim. 
(Germany, 1935.) Washington, U.S. 
Navy Department, Bureau of Ships, 
Research and Standards Branch, May, 
1946. 173 pp., figs. 


All of the books reviewed 
and listed are in the I.A.S. 
Library and may be bor- 
rowed without charge, ex- 
cept for certain reference 
books. Application for 
loans should be made to 
The Paul Kollsman Lend- 
ing Library, 2 East 64th 
Street, New York 21, N.Y. 


A straight profile theory is de- 
veloped which gives a closer approxi- 
mation in calculating the design of 
blades for axial-flow compressors and 
turbines than has been possible here- 
tofore by using the methods of Shil- 
hansl, Weinel, and Betz. The theory 
is developed for the effect of a plane 
grid on a flow and extended to a series 
of buckets. The special cases of 
finite thick profiles and thin vanes are 
considered, and formulas are derived 
for the design of a blade for given condi- 
tions of flow and velocity distribution. 
Some of the theoretical foundations 
for the design procedures of Eckert 
and others are included. This pre- 
liminary translation, which has been 
issued without an index or a detailed 
table of contents, is published pending 
a revision to be undertaken by Dr. 
Chester W. Smith of the General 
Electric Co. In spite of some places 
where the diction is not the best and 
the word order or phraseology may 
tend to obscure the meaning, the 
translation is, on the whole, good, and 
in its present form it should be of 
great practical value to designers of 
axial compressors. 


Aircraft Engines. A. W. Judge. 
Vol. 2. 2nd Edition, Revised and En- 
larged. London, Chapman and Hall, 
Ltd., 1947. 493 pp., illus. 36s. 

The preface to this second edition 
states that, in revising the original 
work published in 1941, all the new 
material has been arranged in the last 
chapter, No. XIII. Certain modifica- 
tions were also made in the preceding 
chapters in the course of revision. 
These modifications are fully as im- 
portant as the compendium in the last 
chapter, for they bring each individual 
topic up to date and make this an out- 
standing text on power plants. Vol- 
ume 2 illustrates and supplements 
Volume 1, which deals primarily with 
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the theory and the experimental as- 
pects of aircraft engines. But this 
does not lessen the value of this 
volume as a self-sufficient work. Air- 
craft power plants are presented not 
as isolated products but in their proper 
place in the history of the develop- 
ment of engine theory and design. 
The first three chapters on general 
design, torque and balance, and type 
of engine include sufficient theory to 
raise the book from the purely descrip- 
tive level and to make it an excellent 
survey text on engine design. 

The chapter on recent develop- 
ments and trends is comprehensive in 
its treatment of advances in super- 
chargers, weight-output ratio, and 
gas turbines. Each item treated is 
integrated into the body of existing 
knowledge and takes on the character 
not of a ‘‘new’’ development but of 
another step in the growth of our 
knowledge. The section on gas tur- 
bines lists eleven advantages of this 
system, compares them with a list of 
disadvantages, and tells of the re- 
search being undertaken to overcome 
these disadvantages. Many of the 
German developments that have come 
into our hands are mentioned not 
under the by-line of the firm now ex- 
ploiting them but as the product of 
the concern that was originally re- 
sponsible for that development. The 
chapter on sleeve-valve engines gives 
a good example of the treatment used 
throughout the entire book. The 
principles of operation of the double- 
sleeve-valve engine are illustrated by 
the Knight engine of 1905 and its 
French development by Gabriel 
Voisin, who produced a seven-cylinder 
radial air-cooled engine in 1935. 
Another four pages are devoted to the 
single-sleeve-valve engine originally 
designed in 1907. Two figures show 
the part arrangement and the valve 
port openings. Twenty-two more 
pages discuss the development and 
application of this type of engine. 
Comparison graphs of performance 
and starting characteristics and illus- 
trations of the parts of the single- 
sleeve engine and the poppet-type en- 
gine form part of the text. 

The index is comprehensive, in- 
cluding not only trade names but also 
principles and systems. A key to text 
references, containing 92 items, docu- 
ments the text. 


Elementary Fluid Mechanics. John 
K. Vennard. 2nd Edition. New 
York, John Wiley & Sons, Inc., 1947. 
339 pp., diagrs., figs. $4.00. 
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ADEL Clips provide a simple, rugged, low cost sup- 
port for tubing, piping and electrical cables. Man- 
ufactured in over 13,000 different types and sizes. 
Over 330 million now giving dependable support 
in aircraft, marine and industrial installations. 


ADEL Shock Absorbing Clips give cushioned sup- 
port—insulate lines from vibration and wear. 


ADEL Cable Harness Straps are self-adjusting sup- 
ports accommodating single cables or any combi- 

nation of wires. Positive locking device permits easy 
bd repair or replacement of wirés. Loads to 2800 Ibs. 


A low cost, easily installed support for multiple 
grouping of lines. Provides rugged, resilient sup- 
port eliminating line failures and fitting leakage 
caused by vibration. Available with hard maple, 
phenolic or ADELITE blocks in wide variety of sizes 
for accommodating 1 to 30 lines, Ye” to 22” in 
diameter. 


ADELITE—a tough, wear-resistant compound 26 to 
33% lighter than conventional synthetic rubber. 
Impervious to aromatic vapors and liquids. Ex- 
tremely low compression set. Permanent resiliency. 
Excellent sound insulating characteristics. Any hard- 
ness from 30 to 80 Shore Durometer. Available in 
wide variety patterns including channels, gaskets, 
pads, floor coverings and other molded forms. 


Write for illustrated catalog containing complete 
specifications on more than 13,000 ADEL Clips and 
Blocks for aircraft, industrial and marine service. 


ADEL PRECISION PRODUCTS CORP. 
BURBANK, CALIF. * HUNTINGTON, W. VA. 


Manufacturers of: Aircraft Hydraulic Systems © Marine & Industrial !SOdraulic 
Controls @ Halfco Self-Aligning Bearings © Line Support Clips & Blocks 
Industrial Hydraulic Equipment © Aircraft Valves © Industrial Valves 


The author, who is Associate Profes- 
sor of Fluid. Mechanics at Stanford 
University, has maintained the over- 
all plan of the first edition, which was 
to present an introductory textbook 
for the student who knows the princi- 
ples of mathematics and mechanics, 
Much new material has been added 
and some deleted. The original chap. 
ter entitled ‘Ideal Fluid Flow’’ has 
been expanded to three chapters, 
dealing with the incompressible fluid, 
the compressible fluid and the impulse- 
momentum law. The chapter on pipe- 
line flow has been modernized. There 
is a longer discussion of practical pipe- 
line problems and a different approach 
to the boundary layer. Discussions of 
the effect of velocity distribution on 
velocity head and the development of 
the method for the calculation of criti- 
cal depth in nonrectangular channels 
have beenadded. Problems have been 
made more analytical and illustrative 
problems less routine. Mathematical 
developments have been condensed, 
and material has been deleted whenit 
was found that it was too advanced, 
was treated adequately in other fields, 
dealt with obsolete devices, or inter- 
rupted the continuity of the book. 
The changes have made possible a 
book that is shorter but which covers 
more material than the first edition. 


Mechanical Vibrations. J. P. Den 
Hartog. 3rd Edition. New .York, 
McGraw-Hill Book Co., Inc., 1947 
478 pp., figs. $6.00. 

The principal changes in this re- 
vised edition of a standard text con- 
cern subjects in which recent advances 
have been made, such as airplane 
wing flutter, helicopter ground vibra- 
tion, torsional pendulum dampers, 
singing ships’ propellers, and _ elec- 
tronic instruments. The number of 
problems has been increased. In 
presenting the subject, the author has 
not avoided mathematics, but in all 
cases the mathematical approach used 
is the simplest one available. The 
author is Professor of Mechanical En- 
gineering at the Massachusetts Insti- 
tute of Technology and. during the 
war served in the Bureau of Ships of 
the U.S. Navy. 


International Air Transport, 1947 
London, Todd Reference Books, Ltd.; 
distributed by Geo. G. Harrap & Co., 
Ltd., 1947. 473 pp., illus. 21s. 

The first two issues of this yearbook 
were published under the title Ai 
Transport and Civil Aviation. The 
present edition has been expanded to 
cover a wider field. There are brief 
articles by authorities on British civil 
aviation prospects, the need for re- 
search, catering and passenger wel- 
fare, airscrews and their future de- 
velopment, transport aircraft, aerial 
surveying, refueling in flight, and 
legislation and policy. About four- 
fifths of the book is a directory of inter- 
national organizations; government 
agencies; civilian organizations; aif 
lines; latest transport aircraft; of- 
ganizations interested in air transport, 
a who’s who in international air trans- 
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port; a list of books, periodicals and 
films; personnel of aviation com- 
mittees, both civilian and govern- 
mental, of the United Kingdom; a 
section of statistics for air transport; 
and a list of airports of the world used 
by air-transport companies. There is 
much in this reference work which 
cannot be easily located elsewhere. 
The addresses given are specific, and 
for most organizations, Government 
agencies, and air lines there is a state- 
ment of their aims, policies, and work. 
The book has a large amount of data 
relating to transport aviation in the 
countries of the world and can be rec- 
ommended as the best available 
directory of aeronautics in the United 
Kingdom and other countries. 


Bomber Offensive. Sir Arthur 
Harris. London, Collins, 1947. 288 
pp. $5.00. 

Sir Arthur Harris was appointed 
Commander-in-Chief of the Bomber 
Command in February, 1942. He had 
been in England since 1939, first as 
Air Officer commanding No. 5 Bomber 
Group, then as Deputy Chief of the 
Air Staff. The greater part of this 
book is concerned with the bombing 
offensive of the British Bomber 
Command from the time preparations 
began in 1942 until the victory in 
1945. In 1942, of the small bomber 
force of 378 aircraft serviceable with 
crews, only 69 were heavy bombers, 
and there was only a fraction of the 
men and equipment needed for the 
offensive planned. Radar aids to 
navigation were just beginning to 
appear. The technique of enemy 
radar-jamming had yet to be de- 
veloped. It would be months before 
bombing could be conducted on the 
scale of the 1,000-plane attack on 
Cologne. Sir Arthur’s account of the 
building of the bomber force, the de- 
velopment of its equipment, and the 
ultimate daily mass bombings of 
enemy production centers carries 
authority and will be a valuable 
source book. The conclusions at the 
end of the volume are stated in charac- 
teristically specific terms. A single 
service, not a three-part military 
service, is essential for modern times. 
The atomic bomb is a flexible weapon 
not necessarily dependent upon air- 
craft. If there were a war within the 
next quarter of a century, it would 
destroy a great part of the civilized 
world. World federation is the alter- 
native to this. The modesty of the 
author is apparent throughout, but 
there also is no doubt of his opinion on 
the matters under discussion. 


Mechanical Measurements by Elec- 
trical Methods. Howard C. Roberts. 
Pittsburgh, The Instruments Publish- 
ing Co., Inc., 1946. 357 pp., illus. 
$3.00. 

The author, who is Special Research 
Associate Professor at the University 
of Illinois Engineering Experiment 
Station, has written a clear and com- 
prehensive explanation of the princi- 
ples and operation of electrical instru- 
ments for measuring mechanical prop- 


BOOKS 


erties and forces. He has collected in 
this volume much important informa- 
tion that appeared in various lan- 
guages and was scattered heretofore 
in the literature of many fields. This 
survey should be a useful handbook 
for the engineer in solving his practical 
problems, as well as an introduction 
for the inquiring reader. The material 
in Part I was published originally in 
serial form in Instruments magazine 
and has been revised to bring it up to 
date at the time of publication. Part 
I contains chapters on the general 
principles of operation; gaging meth- 
ods based on variations of capacitance, 
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inductance, and resistance; photo- 
electric, piezoelectric, thermoelectric, 
acoustic, and other methods; bridge 
and potentiometer circuits; and indi- 
cating and detecting instruments. 
Calibrating devices, calibration-check- 
ing circuits, oscillographs, power sup- 
plies, amplifiers and’ computing de- 
vices, and complete gaging systems are 
covered in the second section. There 
is a classified bibliography of about 
120 references, a detailed subject 
index, and a list of the 321 refer- 
ences cited as footnotes in the 
text, arranged alphabetically by sub- 
ject. 


Other Books Received 


AERODYNAMICS 


Investigations of Compression Shocks and 


Boundary Layers in Rapidly Moving Gases. J. 
Ackeret, F. Feldman, and N. Rott. (Ziirich, Eid- 
gendéssische Technische Hochschule, Institut fiir 
Aerodynamik, Mitteilung Nr. 10, 1946.) Buffalo, 
New York, Cornell Aeronautical Laboratory, De- 
cember, 1946. 69 pp., figs. (Cf. AER 3/47:43.) 


AIR TRANSPORT 


The Development, Operation, and Regulation 
of the Non-Scheduled Air Carrier. Washington, 
U.S. Civil Aeronautics Administration, May 26, 
1947. 11 pp. The report indicates that 15 per 
cent of 3,600 nonscheduled operators are doing 90 
per cent of the business. The conclusion is 
reached that the nonscheduled carriers will carry 
a steadily diminishing portion of domestic passen- 
ger and freight traffic during 1947 as scheduled 
air lines push sales and improve their facilities 
No attempt is made to analyze the growth 
of the strictly contract carrier. Safety and 
economic regulations for nonscheduled traffic are 
discussed. 

What is ICAO? Montreal, International Civil 
Aviation Organization, May, 1947. 28 pp., illus. 
Following a brief review of a quarter of a century 
of progress in international civil air transport, this 
booklet gives details about the organization, de- 
velopment, and objectives of the International 
Civil Aviation Organization, the work it has been 
carrying out, and its relations with other inter- 
national organizations. 

Sea-Air Abroad: A Report on the Participation 
of Foreign Steamship Interests in International 
Air Transport. Richard H. Wels. Washington, 
Sea-Air Committee, 1947. 63 pp. The author of 
this report is special counsel to the Sea-Air Com- 
mittee, which is composed of American steam- 
ship companies that are seeking authorization to 
operate air transport services over the ocean trade 
routes. His description of the way foreign coun- 
tries are using the sea-air combine in competing 
with the United States for world markets is 
based on a two months’ examination of the civil 
aviation systems of Western Europe, with par- 
ticular attention to those of Scandinavia, the Low 
Countries, France, the Iberian Peninsula, and 
Great Britain. There is a chapter on United 
States air-lines operations in Europe. The con- 
clusions reached are summarized. 

Air Cargo. Eric Rath and G. L. Knight, Jr. 
(Report No. 25.) New York, News Background, 
1947. 41 pp. $2.00. A study that envisions 
what advances in air-freight service will do for 
America. The report emphasizes the importance 
of developing new business methods, such as 
smaller inventories and quicker turnovers. 
Some of the subjects discussed include the cost of 
shipping by air freight; terminal handling opera- 
tions; scheduled, nonscheduled, contract, and 
foreign carriers; rates; the clearance of interna- 
tional cargo; Government regulation, and the 
marketing of air freight. 


AIRPLANE DESIGN 


British Civil Airworthiness Requirements. Vol. 
I. London, Air Registration Board, 1946. Loose- 
Leaf. These are the normal minimum require- 
ments on which the Air Registration Board will 
base its recommendations to the Ministry of Civil 
Aviation. The requirements are confined to the 
basic airworthiness, with which is involved the 
minimum equipment considered essential for air- 
worthiness of stated categories. The require- 
ments are presented in sections devoted to general 
information and procedures; the requirements for 
propellers, engines, airplanes, and radio; and 
definitions. 


AIRPORTS 


Decker’s Airport Guide. Zones 1-5. 1947 Edi- 
tion. Fairfield, Conn., Decker Air Services, Inc., 
1947. S5vols. $2.00 per vol.; $8.00theset. The 
guide lists the facilities of each airport; the availa- 
bility of meals, lodging, and transportation; and 
the points of interest in the immediate vicinity. 
Also included is information on gasoline taxes, 
Civil Air Regulations, and the location of weather 
bureaus. There is a volume for each of the five 
geographical zones of the United States: the 
Pacific, the North Central, the South Central, the 
North Atlantic, and the South Atlantic zones. 

London Airport: Report of Layout Panel. Gt. 
Brit., Ministry of Civil Aviation. London, H. M. 
Stationery Office, 1946. 8 pp., folding maps. 2s. 
British Information Services, New York, $0.70. 
Recommendations for an international civil air- 
port at Heathrow are presented. The report dis- 
cusses the nature of the site, fundamental prin- 
ciples affecting the layout, dimensions and clear- 
ances, runway capacity, runway separation, run- 
way patterns, building and maintenance areas, 
and the final overall plan. 

Airport Electrification. London, The General 
Electric Co., Ltd., of England, December, 1946. 
49 pp., illus. Recommendations for the proper 
selection and use of airport electrical equipment 
manufactured by the General Electric Co. Light- 
ing equipment, lighting control, radio communi- 
cation, radar and navigational aids, broad- 
cast call equipment, telephone communications, 
ground traffic control, power equipment, and air- 
field lighting layout are discussed. The proposals 
are made on the basis of a three-runway airport 
for an important terminal. 


ATOMIC ENERGY 


Atomic Challenge. William A. Higginbotham 
and Ernest K. Lindley. (Headline Series No. 
63.) New York, Foreign Policy Association, Inc., 
1947. 63 pp., diagrs. $0.35. The first section, 
“Splitting the Atom,’’ outlines the structure of 
the atom, describes how energy is obtained 
through splitting the nucleus, and discusses uses 
of atomic energy. The second section, ‘‘Har- 


nessing the Atom,” is a discussion of the inter- ¢« 


national control of atomic energy. 
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Explaining the Atom. Selig Hecht. New 
York, The Viking Press, 1947. 205 pp., illus. 
$2.75. A book for the layman outlines what has 
been learned about the atom and explains why it 
produces energy when split. 


BEARINGS 

Symposium on the Testing of Bearings. Forty- 
Ninth Annual Meeting, A.S.T.M., Buffalo, June 
24-28, 1946. Philadelphia, American Society for 
Testing Materials, 1947. 65 pp., illus., diagrs. 
$1.50. Reprints of five papers entitled: Life 
Testing of Plain Bearings for Automotive En- 
gines, by E. T. Johnson; Fatigue Testing Ma- 
chines for Ball and Roller Bearings, by Thomas 
Barish; Metallographic Observations of Ball 
Bearing Fatigue Phenomena, by A. B. Jones; 
Fatigue Testing of Roller Bearings, by H. R. 


ENGINEERING 


Gibbons; and Testing of Bearings Under Con- 
trolled Load, by J. M. Frankland and C. B. Innes. 


BUSINESS AND FINANCE 


Results of Air Market Data Service First An- 
nual Nationwide Survey of Aircraft Owners, 
Spring, 1946. Dallas, Texas, Air Market Data 
Service, 1946. 41 pp. (Supplement to Air Market 
Data Service Aviation Report, which is available 
on subscription at $150 per year.) A statistical 
analysis of replies from aircraft owners as ob- 
tained through questionnaires sent out to deter- 
mine the number of planes they own and other in- 
formation such as the makes of planes owned, 
planes owned in the past, and the income brackets 
of owners. The replies are separated into five 
classifications and into five geographical regions. 
The five classes are: (1) private individuals and 
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business concerns owning aircraft; (2) persons 
engaged in some phase of the aviation industry 
who own and operate an airplane only for pleasure 
or some nonaviation function; (3) private owner; 
who share the expense of ownership by Selling 
flying time, rental, or instruction; (4) aircraft 
sales and service operators whose full income jg 
not derived from their aviation operations; ang 
(5) full-time aircraft sales and service operators, 


ECONOMICS 


America’s Needs and Resources. J. Frederic 
Dewhurst and Associates. New York, The Twen. 
tieth Century Fund, 1947. 812 pp.., figs., tables, 
$5.00. This comprehensive study presents a care. 
ful estimate of America’s human and industria} 
capacity and resources balanced against the prob. 
able needs and demands for 1950 and 1960. The 
volume is intended to serve as a fact book of the 
American economic system and as an information 
guide to the future. Incorporated in it are data 
and information about the aviation industry and 
estimates of its future requirements. Analyses 
are made of the trends in air-line passenger trans. 
portation, the air market, future airport require. 
ments, past and estimated future expenditures for 
aviation,etc. Because the volume covers so many 
fields, the aviation information is widely scattered, 


FLIGHTS 


Alone over the Tasman Sea. Francis Chicester, 
London, George Allen & Unwin, Ltd., 1945. 314 
pp., illus., maps. 10s. This book, first published 
in 1933 under the title of ‘‘Seaplane Solo,” is an 
adventure story written by a man who became 
one of England’s well-known writers on air navi- 
gation. It tells how, in the days when practical 
astronomical air navigation was in its infancy, he 
flew a seaplane across the Pacific from New Zea- 
land to Australia with only a small sextant, a 
pocket chronometer, and an old book of nautical 
tables to give him the calculations without which 
it would have been impossible to reach land. 


FUELS AND LUBRICANTS 

Symposium on Oil Procurement Practices, 
Forty-Ninth Annual Meeting, A.S.T.M., Buffalo, 
June 24-28, 1946. Philadelphia, American So- 
ciety for Testing Materials, 1946. 53 pp., illus, 
diagrs. Of the seven papers presented at the 
meeting, ‘‘Airline Oil Procurement Practices,” by 
J. T. Hendren, is of particular interest. The oil 
procurement procedures of a large air line are out- 
lined in detail, and the need for improved methods 
of aviation oil evaluation is pointed out. 

Forum on Diesel Fuel Oils. Sponsored by 
Technical Committee F of Committee D-2 on 
Petroleum Products and Lubricants, A.S.T.M,, 
November 13, 1946. (Technical Publication No. 
71.) Philadelphia, American Society for Testing 
Materials, 1947. 38 pp., figs., tables, $0.75. 
Reprints of eight papers presented at a forum that 
pravided an opportunity for consumers and pro- 
ducers of Diesel fuels and the manufacturers of 
Diesel equipment to discuss their problems. 
Most of the material has no direct application to 
aviation, but a paper on ‘‘Postwar Military 
Trends,”’ by G. H. Vogel, includes some remarks 
on future fuel requirements for jet power plants. 


GLIDING AND SOARING 

Soaring in America. Elmira, N. Y., The Soat- 
ing Society of America, Inc., 1947. 20 pp., illus. 
A brochure published to stimulate interest it 
gliding and soaring. It discusses the use of sail- 
planes for sport, research and experimental work, 
training, and transport. It gives information 
about the operation of gliders and the require- 
ments of the Soaring Society of America for glid- 
ing and soaring certificates, 


JUVENILE 

Mutiny in the Air. James M. Downie. Lot 
don, Blackie & Son, Ltd., 1947. 255 pp., illus. 
4s. A group of English schoolboys touring the 
Empire in a four-engined monoplane see the cap 
tain marooned on a desert island and find them 
selves held for ransom by a notorious gangstef. 
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MANAGEMENT 


Organization and Management in Industry and 
Business. 3d Edition. William B. Cornell. 
New York, The Ronald Press Company, 1947. 
819 pp., illus., diagrs. $5.00. Extensive revisions 
have been made in this edition to bring the pres- 
entation of the subject into line with the up-to- 
date practices of progressive modern companies. 
The text is based on the author’s experience in 
teaching courses on the organization and manage- 
ment of industrial and business concerns and is in- 
tended for use in schools of commerce and engi- 
neering. Part I is devoted to the organization 
and operation of a business enterprise; Part II, 
to production control and time study; and Part 
III, to illustrations from practice. 


MATHEMATICS 


Introduction to the Theory of Equations. Lois 
W. Griffiths. New York, John Wiley & Sons, 
Inc., 1947. 278 pp. $3.50. This book is in- 
tended for students with a background of plane 
trigonometry, analytic geometry, and differential 
calculus. Some of the subjects covered include 
binomial equations, cubic and quartic equations, 
the roots of polynomial equations, determinates, 
systems of linear equations and determinates, 
complex numbers, and symmetric functions. 
There are a short bibliography and a list of 
answers to the problems presented. 

Unified Calculus. Edward S. Smith, Meyer 
Salkover, and Howard K. Justice. New York, 
John Wiley & Sons, Inc., 1947. 507 pp., figs., 
tables. $3.50. In writing this course in calculus, 
which is intended for students who have com- 
pleted the freshman year, the authors have aimed 
at unification of the various branches of the sub- 
ject. Through the interweaving of fundamental 
ideas of differential and integral calculus, treated 
in early chapters, the student is enabled to gain an 
appreciation of the essential unity of the subject. 
Problems of definite integrals and applications 
have been interspersed throughout the chapters 
that deal with formulas and methods of inte- 
gration. For the purpose of strengthening thecor- 
relation of calculus with physics and mechanics, 
the principles of integration introduced in the 
early part of the book are applied to centroids and 
moments of inertia in addition to area, volume, 
liquid pressure, and work. 


METALS AND ALLOYS 


An Introduction to Aeronautical Engineering. 
Vol. 3—Properties and Strength of Materials 
(Metals). J. D. Haddon. London, Sir Isaac 
Pitman & Sons, Ltd., 1946. 192 pp., illus., figs. 
8s. 6d. This is the third volume of a series pre- 
pared to help those who are engaged in practical 
aeronautical engineering and who require at least 
an elementary knowledge of the theory underlying 
their work. The author discusses the principal 
metals used in aircraft and explains the methods 
of determining the sizes of the members from the 
loads they must sustain. As in the previous vol- 
umes of the series, the aim has been to produce a 
book that, while avoiding the use of higher mathe- 
matics, is correct and up todate. Where the book 
is used as an introduction to more advanced work, 
a study of calculus is advised, and it is noted that 
the work on continuous beams may appear too 
advanced to some readers. The more important 
changes in this edition were made in the discus- 
sions of nitriding, normal stress, torsion test, prin- 
cipal stresses, Wagner beam, and elastic insta- 
bility of struts. 

Powder Metallurgy: Principles and Methods. 
Henry H. Hausner. Brooklyn, Chemical Pub- 
lishing Co., Inc., 1947. 307 pp., diagrs., figs. A 
book written for engineers and others interested 
in this relatively new branch of metallurgy. To 
aid in the explanation of the principles of powder 
metallurgy, tables and graphs are used exten- 
Sively. The author describes the methods of 
manufacturing metal powders and commercially 
available metal powders and their applications. 
He discusses the relationship between physical 
Properties of the metal compact, such as density, 
hardness, strength, electrical and magnetic prop- 
erties, and the various steps of the powder metal- 
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lurgical process. A glossary on powder metal- 
lurgy is included. An important feature is a 
chronological bibliography containing 1,064 refer- 
ences to the literature. 

Symposium on Atmospheric Weathering of 
Corrosion-Resistant Steels. Presented at the 
Forty-Ninth Annual Meeting, A.S.T.M., Buffalo, 
June 24-28, 1946. Philadelphia, American So- 
ciety for Testing Materials, 1946. 85 pp., illus., 
figs., tables. $1.50. Reprints of papers entitled 
Atmospheric Corrosion Tests on High-Chro- 
mium Steels; Corrosion-Resistant Steel for 
Architectural and Structural Applications; At- 
mospheric Corrosion Tests of Corrosion-Resistant 
Steel; Weathering Behavior of Corrosion- 
Resistant Steel Insect Screens; and Results of 
15 Years’ Exposure Tests on Corrosion-Resistant 
Steels. The discussion following the reading of 
the papers is included. 


METEOROLOGY 


Meteorological Handbook for Pilots and Navi- 
gators. 2d Edition. (Gt. Brit., Meteorological 
Office, Publication No. 448 (Air Publication No. 
1931) 1942.) London, H. M. Stationery Office, 
1946. 104 pp.,illus. 2s.6d. British Information 
Services, New York. $0.90. A guide to elemen- 
tary meteorology. This is a comprehensive and 
simple manual written for the preflight student 
and intended to give familiarity with weather 
forecasting, reporting, and terminology. The 
meteorological service of the R.A.F. is outlined 
and the codes used in reporting are illustrated. 
The book is well indexed and contains a glossary 
of common meteorological terms. 


PATENTS 

Inventions, Patents, and Monopoly. Peter 
Meinhardt. London, Stevens & Sons, Ltd., 1946. 
352 pp. 25s. Written to aid those requiring an 
understanding of the spirit and purpose of the 
patent law, this book is divided into four sections. 
In Part I an analysis is made of the influence on 
the community of inventors and the inventions 
they produce. The growth and development of 
the modern patent system is treated in Part II. 
The author shows how the history of patents has 
accurately reflected the course of industrial de- 
velopment in Great Britain. Part III deals with 
the abuse of patent rights. In Part IV the 
author presents suggestions for patent-law. re- 
form. 


PHYSICS 


Essentials of Applied Physics: A Foundation 
Course for Technical, Industrial, and Engineering 
Students. Royal M. Frye. New York, Prentice- 
Hall, Inc., 1947. 322 pp.,illus. $4.35. This text 
is the outgrowth of the author’s long experience in 
teaching physics to students in engineering 
schools. Numerous topics not found in a pre- 
paratory course are included. Modern points of 
view on light are employed, but the advantage of 
the wave theory is retained. There is a clear and 
concise description of the various systems of en- 
gineering and absolute units. The practical elec- 
tric units are used in the text instead of the two 
centimeter-gram systems of units. As a prepara- 
tion for this, the kilogram-meter-second system, 
as well as the English system of units, is used in 
the treatment of mechanics. Also, the kilogram- 
calorie is used instead of the gram-calorie. Defi- 
nitions of technical terms and problems for solu- 
tion are given at the end of each chapter. 

Wave Propagation in Periodic Structures: 
Electric Filters and Crystal Lattices. Leon Bril- 
louin. New York, McGraw-Hill Book Company, 
Inc., 1946. 239 pp., diagrs. $4.00. Constituting 
one of the International Series in Pure and Ap- 
plied Physics, this volume contains a wide variety 
of wave propagation problems, extending from 
electrical engineering to electromagnetism and 
wave mechanics of the spinning electron. The 
author points out in the preface that the link con- 
necting this variety of problems is found in their 
common mathematical background; that waves 
always behave in a similar way, whether they are 
longitudinal or transverse, elastic or electric; and 
that this general philosophy of wave propagation, 
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forgotten for a time, has been strongly revived in 
the last decade and represents the backbone of his 
book. Much of the material is based on lectures 
delivered by the author at the Collége de France, 
Paris, and at the University of Wisconsin. 

Time, Knowledge, and the Nebulae. Martin 
Johnson. New York, Dover Publications, 1947. 
189 pp., illus. $2.75. An introduction to the 
meanings of time in physics, astronomy, and 
philosophy, and the relativities of Einstein and 
Milne. The book is a first attempt to draw out 
some of these meanings, inspired by Milne’s new 
relativity, which suggests that many puzzles in 
astronomy and atomic physics might become 
clarified if recognition is given to more than one 
way of using time in physics. It is written not 
merely for the research specialist but also for the 
practical scientist or student. However, it is not 
a book that will appeal to those uninterested in 
detailed analytical reasoning and philosophic dis- 
cussion. Two appendixes contain information for 
the aid of readers who do not have a background 
in advanced science. There is a foreword by Pro- 
fessor Milne, President of the Royal Astronomical 
Society. 


PLASTICS 


Plastics Mold Design. Carrol C. Sachs and Eu- 
gene H. Snyder. New York, Murray Hill Books, 
Inc., 1947. 77 pp., illus., fold. diagrs. $4.50. 
Written by a consulting engineer for plastics and a 
research engineer of the Lockheed Aircraft Corp., 
this volume, which includes 14 full-sized working 
drawings of the different types of molds and dies 
discussed in the text, provides the engineer, tool 
designer, and industrial designer with detailed in- 
formation on plastic molds. Aware of the diver- 
gence of opinion as to the best method of molding 
certain parts and the best mold design, the authors 
have drawn on their long experience in the indus- 
try dnd the experience they gained in World War 
II and have written a text that should be a valu- 
able aid to those having to do with the design and 
manufacture of molds and dies for plastics. When 
teaching plastics courses during World War II, 
they found that examples of completely dimen- 
sioned working drawings of the molds used were 
not available for instruction purposes. The draw- 
ings supplied with the text are complete with 
dimensions and tolerances and are suitable for use 
by students, apprentices, and experienced work- 
ers. The subject is treated in six parts which 
cover drafting-room practice, materials for mold 
construction, compression-mold design, injection- 
mold design, transfer-mold design, and extrusion- 
die design. 

Modern Plastics Encyclopedia. New York, 
Plastics Catalogue Corp., 1947. 3 vols. $8.50 
the set. This encyclopedia covers the whole field 
of plastics and plastics manufacture and contains 
much material pertinent to the aviation industry. 
Because of the expansion of the plastics industry 
and the widening field of plastics applications, it 
has been necessary to condense some of the older 
information. Some features of the 1947 edition, 
which is presented in three volumes, include 
charts on the properties of fibers and low-pressure 
laminating resins; three articles and a chart on 
sheet and film; information on resia treatment for 
fabrics; data on the optical properties of plastics; 
a bibliography of reports on German plastics; and 
articles on continuous low-pressure and cellulose- 
derivative laminates, pulp and solvent moldings, 
heat-sealing and cementing of thermoplastics, and 
transfer presses. Each article includes references 
to other material on the subject. Further sources 
of information are given in a short selected bibli- 
ography. 


PRODUCTION 


Records for the Control of Growing Manufac- 
turing Enterprises. Paul F. Lawler. Boston, 
Harvard University, Graduate School of Business 
Administration, 1947. 131 pp. $1.00. Based on 
the actual practices of companies engaged in 
manufacturing, this is a report on research into 
methods of keeping and using records as carried 
out by organizations employing not more than 
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300 people. Part I presents certain general con- 
clusions reached from interviews with 37 com- 
panies. Part II deals with specific records used in 
controlling the various functions of a business, 
such as production control and purchasing. Typi- 
cal routines for getting information from one de- 
partment to another are reported. Each function 
is examined from the angle of the information 
needed, the findings in the company studied, and 
the author’s comments. The commentaries offer 
suggestions for improving the preparation of 
records and augmenting their usefulness. 


SCIENCE 


You and the Universe: What Science Reveals. 
John J. O’Neil. New York, Ives Washburn, Inc., 
1946. 328 pp. $3.50. The book provides the 
layman with a general understanding of the pres- 
ent state of scientific knewledge of the world in 
which he lives. It is composed entirely of ma- 
terial written by the author for the New York 
Herald-Tribune. There are two sections, one de- 
voted to man and the other to the universe. The 
author describes in easily understood language 
outstanding discoveries and remaining problems 
in astronomy, physics, geology, biology, mathe- 
matics, chemistry, anthropology, zoology, medi- 
cine, and psychology. 


SPECTROCHEMICAL ANALYSIS 


Report on Standard Samples for Spectro- 
chemical Analysis, 1947. Compiled by A.S.T.M. 
Committee E-2, Subcommittee IV on Standards 
and Pure Materials. (Technical Publication No 
41-B.) Philadelphia, American Society for Test- 
ing Materials, 1947. 23 pp., tables. $1.25. The 
results of a new survey of available standard 
samples for spectrographic analysis. Sections of 
the report are devoted to standard samples for 
iron and steel; aluminum and its alloys; mag- 


IAS. National Meeting Schedule 


Joint Meeting, Royal Aeronautical Society —London, England—September 2-6, 1947 
Wright Brothers Lecture— Washington, D.C.—December 17, 1947 
Sixteenth Annual Meeting—New York—January 27-29, 1948 


Members or organizations wishing to submit papers for presentation at National Meetings should 
send outlines or summaries to the Committee at least 3 months prior to the meeting. 


All papers submitted will be considered for publication in the Journal of the Aeronautical 


nesium and its alloys; and miscellaneous mater- 
ials including ceramic materials, steel-making 
alloys, ores, refractories, and synthesized mix- 
tures, salts, and solutions. 

Index to the Literature on Spectrochemical 
Analysis. Part II, 1940-1945. Bourdon F. Scrib- 
ner and William F. Meggers. Philadelphia, 
American Society for Testing Materials, 1947 
180 pp. $3.00. This is an extension to the pre 
viously published index on the subject, Part I, 
1920-1939 Brief abstracts of more than 1,000 
items published from 1940 to 1945 are included. 
Thirty-six references for the years 1938 and 1939 
that were omitted from Part I are included also 
The references are arranged alphabetically by 
author‘under the year of publication. There is a 
subject index to the entire volume. 


VALVE GEARS 


Valve Gear Design. Michael C. Turkish. De- 
troit, Eaton Manufacturing Co., Wilcox-Rich 
Div., 1946. 130 pp., figs. $6.00. A mathemati 
cal treatise on the design of valve gear mech- 
anisms. Harmonic, contracted harmonic, and 
triple curve contours are analyzed for cams using 
flat followers. For cams using roller or shoe fol- 
lowers, specifications are given for harmonic, con- 
tracted harmonic, expanded harmonic, secant 
flank, expanded secant flank, and tangential con- 
tours. A section is devoted to tables for cam de- 
sign. A short chapter outlines the techniques and 
instruments used in observing and recording the 
actual motion of the valve gears. 


WORLD WAR II 

Air Force Diary. James H. Straubel. New 
York, Simon and Schuster, Inc., 1947. 492 pp. 
$3.75. A group of 111 stories about the experi- 
ences and heroic deeds of some of those who 
fought with the U.S. Army Air Forces during 
World War II. Selected from the pages of Air 


Sciences or the Aeronautical Engineering Review. 


All correspondence should be addressed to The Meetings Committee, 
Institute of the Aeronautical Sciences, 2 East 64th Street, New York 21, N.Y. 
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Force Magazine, official service journal of the 
Army Air Forces, these articles provide a graphic 
picture of the progress of the war in the air as seen 
by those who took part in it. 

Saga of the All American. Edited by W. For 
rest Dawson. Atlanta, Albert Love Enterprises 
1946. 400 pp., illus. This volume tells the 
story of the 82nd Airborne Division. The book 
consists of collections of illustrated articles de. 
scribing the organization and training of the 
Army’s first airborne division, its operations and 
achievements in the European Theatre in World 
War II, and the life and experiences of its officers 
and men. Six pages are devoted to statistical in 
formation including the casualties in different 
combat areas, awards, a summary of the time 
spent in combat areas, and a list of the units at. 
tached to the Division. 

Contrails, My War Record; A History of World 
War Two as Recorded at U.S. Army Air Force 
Station #139, Thorpe Abbotts, near Diss, 
County of Norfolk, England. New York, John 
F. Callahan Associates, Inc., 1947. 292 pp.., illus 
A record of the activities and achievements of the 
100th Bombardment Group (H), the 83rd Service 
Group, the 456th Sub-Depot, and the 412th Air 
Service Group in World War II. There is a fore. 
word by General of the Army Henry H. Arnold. 
This volume describes how the units were organ- 
ized, equipped, and trained and the part they 
played in the prosecution of the war. It is ex. 
tensively illustrated. 

Jungle Pilot. Barry Sutton. London, Mac. 
millan & Co., Ltd., 1946. 127 pp. 6s. The story 
of a fighter pilot who was a squadron commander 
in the small R.A.F. element that first fought side 
by side with the ‘‘Flying Tigers’’ of the American 
Volunteer Group, and then fought by itself 
against the Japanese air force that operated ina 
series of sweeps against Allied airfields before the 
fall of Rangoon. 
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“| Evaluating turbine blade designs 
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World 
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The shape of the blade is a major factor in turbine 


ical in 


ferent efficiency—and even slight differences in shape 
ei: may be highly important. This photograph and 
a diagram show a set-up now in use for testing vari- 
Retin. ous bladé designs. 

Diss, HAGAN THRUSTORQ You may not be interested in turbine blade design 
be —but this is only one of a great variety of applica- 
s of the tions of Hagan THRUSIORQ in the field of force 
Service measurement. 
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HAGAN CORPORATION 
HAGAN BUILDING 
PITTSBURGH 30, PA. 
Please send me information on Hagan THRUSIORQ 
For further information on this versa- particularly in relation to 
tile device, just fill in and mail the 
coupon. 
HAGAN THRUSIORQ 
COMPANY 
HAGAN STREET AND NUMBER 
HALL 
BUROMIN 
CALGON HAGAN CORPORATION POST OFFICE ZONE NO. STATE 
8-47 
HAGAN BLDG., PITTSBURGH 30, PA. 
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Molybdenum steels in structural 
parts combine high strength, 
light weight, and) flexibility. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED e FERROMOLYBDENUM © “CALCIUM MOLYBDATE 
CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
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Personnel Onportunities 


This section is for the use of individual members of the Institute seeking new connections and organizations offering 


employment to aeronautical specialists. 


WANTED 


Structural Designers—Engineers experienced 
in design of sheet-metal structures desired for 
large cargo aircraft project. Graduate engineers 
preferred. All replies held confidential. Write, 
Project Engineer, Chase Aircraft Company, Inc., 
West Trenton, N.J. 


Layout Draftsmen—Six or more years’ experi- 
ence in aircraft layout and design. Cargo air- 
craft experience desired. Graduate engineers 
preferred. All replies held confidential. Write, 
Project Engineer, Chase Aircraft Company, Inc., 
West Trenton, N.J. 


Stress Analysts—Personnel with experience on 
sheet metal, monocoque, cargo-type aircraft de- 
sired. Graduate engineers with 5 or more years’ 
experience preferred. All replies held confiden- 
tial. Write, Project Engineer, Chase Aircraft 
Company, Inc., West Trenton, N.J. 


Chief Aerodynamicist—Services of highly 
qualified person to act as chief aerodynamicist. 
All applicants must be graduate engineers of 
recognized universities. Experience on cargo or 
large type of aircraft desirable. Applicants 
should write, giving complete details of education 
and experience, list references and salary expected, 
as well as availability. All replies held confiden- 
tial. Write, Project Engineer, Chase Aircraft 
Company, Inc., West Trenton, N.J. 


Aerodynamicists—Several positions open to 
qualified personnel for performance and load 
calculations on cargo-type aircraft. Graduate 
engineers preferred with at least 5 years’ expe- 
rience. All replies held confidential. Write, 
Project Engineer, Chase Aircraft Company, Inc., 
West Trenton, N.J. 


Engineers—Attention newly graduated engi- 
neers: Opportunities for wide-awake hustlers 
who want tolearn. Write, giving full particulars 
of scholastic record and any experience, to Project 
Engineer, Chase Aircraft Company, Inc., West 
Trenton, N.J. 


Assistant Professor—<Assistant Professor of 
Aeronautical Engineering wanted to teach junior 
and senior courses at Oregon State College. A 
man with graduate degree, teaching and indus- 
trial experience preferred. Address replies to B. 
F. Ruffner, Oregon State College, Corvallis, Ore. 


Educators and Specialists—Pacific Northwest 
opportunity for aeronautical educators and en- 
gineering specialists. Advanced degree required, 
plus enthusiasm for graduate teaching and re- 
search. Excellent laboratory facilities available. 
Address inquiry to Aeronautical Engineering De- 


partment, University of Washington, Seattle 5, 
Wash. 


Aerodynamicist—Person familiar with calibra- 
tion of and testing procedures in high-speed wind 
tunnels to direct these activities on a new tunnel. 
Reply should contain information concerning 
education, experience, and when available and 
should be addressed to the Employment Office at 
Cornell Aeronautical Laboratory, 4455 Genesee 
Street, Box 235, Buffalo 21, N.Y. 


Controls Engineer—Experienced, for develop- 
ment of controls and valves associated with large 
rocket propulsion systems in guided missiles 
Program. Desired background: _ electrical or 
mechanical engineering degree and minimum of 5 
years’ experience in the practical development of 


writing to the Secretary of the Institute. 


valves, servomechanisms, and automatic controls. 
Address reply to Engineering Personnel Office, 
North American Aviation, Inc., Municipal Air- 
port, Los Angeles 45, Calif. 

Research Engineers and Physicists—Engi- 
neers, physicists, chemists, and mathematicians 
with research experience in problems related to 
aeronautics are needed by the National Advisory 
Committee for Aeronautics. Salaries for various 
positions requiring research experience range 
from $3,397 to $9,975 per year, depending on the 
type and level of work. Entrance positions for 
college graduates pay $2,644 per year. Areas of 
research include the following: aerodynamics, 
hydrodynamics, structures, materials, thermo- 


| 
Opportunity 
| 


Hindustan Aircraft Limited 
| Bangalore, South India 


Chief Designer.—A first-class Chief De- 
signer for Hindustan Aircraft Ltd., Banga- 
lore, South India. Applicants should be 
qualified Aeronautical Engineers having 
at least 15 years’ practical experience of 
design, have project and stress office ex- 
perience, and have held responsible senior 
positions in the design department of well- 
established Aircraft Companies. Appli- 
cants should state clearly in chronological 
order the positions they have held, the 
work for which they have been respon- 
sible, and the salaries they have earned 
and should state the salary they would be 
prepared to accept, on the basis of a 5-year 
contract in the first instance, subject to 6 
months’ notice on either side. Passages 
would be paid to and from the home coun- 
try and leave would be at the rate of one- 
eleventh of the time spént on duty. All || 
other conditions of the contract would be 
according to the Company’s standard 
terms given to their employees of non- 
Asiatic domicile. The Hindustan Aircraft 
Factory is situated in Bangalore in His 
Highness the Maharajah of Mysore’s 
State. Bangalore has an equable climate, 
being at an elevation of about 3,000 ft. 
above sea level, the maximum tempera- 
ture in the two hottest months not rising 
above 92°F. and at other times of the year 
not falling below 60°F. The factory 
shops cover a total area of about 1,000,000 
sq.ft., and the Company is engaged in air- 
craft construction, repair, and mainte- 
nance work. It is a limited liability Com- 
|| pany, the shares being owned by the Gov- 
ernment of India and the Mysore State, | 
and it forms the nucleus of the aircraft in- || 
dustry in India. Applications should be | 
|| sent immediately by air mail and in any 
| case not later than the end of August | 


marked ‘‘Appointment of Chief Designer” 
|| to the address of the General Manager, 
Hindustan Aircraft Ltd., Bangalore, 
South India. 


Any member or organization may have requirements listed without charge by 


dynamics, compression and turbines, fuels and 
combustion, lubrication, mathematics, optics, 
electronics, radar, telemetering, servomechanisms, 
and other fields. Applications for positions or 
requests for further information should be ad- 
dressed to the personnel officer at one of the fol- 
lowing laboratories: Langley Memorial Aero- 
nautical Laboratory, Hampton, Va.; Ames 
Aeronautical Laboratory, Moffett Field, Calif.; 
Aircraft Engine Research Laboratory, Cleveland. 


Aircraft Equip tand A y Engineer— 
Excellent opportunity for graduate A.E., M.E. or 
E.E. with at least 4 years’ practical experience 
as application engineer on electromechanical 
actuators, electric motors, and automatic control 
for aircraft. Reply to Lear, Incorporated, 110 
Ionia Ave., N.W., Grand Rapids 2, Mich. 


Electronic Engineer-Pilot—A position is open 
for a highly qualified electronic engineer who is 
also an expert multiengined pilot. The work 
will consist primarily of flight research and test 
of aeronautical automatic controls of many de- 
scriptions. The engineer will be involved from 
the inception of an idea or device, through its 
development stages, in the planning and flying 
of the tests, to the final demonstration and sales 
stages. It is desirable that the applicant be 
skilled in instrument and airways procedures or 
is a former air-line, N.A.T.S., or A.T.C. pilot. 
Apply by letter, giving engineering and flight 
experience and starting salary expected, to Chief 
Flight Test Engineer, Minneapolis-Honeywell 
Regulator Company, 2753 Fourth Ave. S., 
Minneapolis. 


Engineers— Young engineering graduates with 
up to 3 years’ experience required for test ac- 
tivity and aerodynamic or thermodynamic analy- 
sis on extensive and continuing development 
programs on nonrotating aircraft power plants. 
Mechanical or aeronautical engineers preferred. 
Address reply to Continental Aviation and Engi- 
neering Corporation, Detroit 14. 


Aerodynamicists—College graduates with 
sound theoretical training and at least 1 year of 
graduate study in compressible subsonic flow and 
supersonic flow to do research and test work in the 
Supersonic Wind Tunnel of the Ballistic Research 
Laboratories, Aberdeen Proving Ground, Md. 
This is one of the few operating supersonic wind 
tunnels in the country having a test section larger 
than 1 sq.ft. Remuneration in accordance with 
qualifications. Write, giving education and ex- 
perience, to The Commanding General, Aberdeen 
Proving Ground, Md., Attention: Director, 
Ballistic Research Laboratories. 


Structural Designers—Experienced in sheet- 
metal aircraft structures for new helicopter de- 
sign. Graduate engineers from recognized uni- 
versities preferred. Plant located in suburb of 
West Philadelphia. All replies will be held con- 
fidential. Write Personnel Department, Piasecki 
Helicopter Corporation, Sharon Hill, Pa. 


Layout Draftsmen—Five or more years’ ex- 
perience on aircraft layout and design. Rotary 
wing preferred. Graduate engineers from recog- 
nized universities preferred. Plant located in‘ 
suburb of West Philadelphia. All replies will be 
held confidential. Write Personnel Department, 
Piasecki Helicopter Corporation, Sharon Hill, Pa. 
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Silicone 


LVOWS 


Instead of straws in the wind 
we observe precise instru- 
ments like the “Windial” 
made by the Friez Instru- 
ment Division of Bendix 
Aviation Corporation. 


The “Windial points 
to permanent Jubrication 


Generations ago men could afford to meas- 
ure the wind by watching straws blowing 
across the barnyard. They could afford to 
lubricate their wagon wheels with soap. We 
can't afford that kind of extravagance. Too 
much depends upon which way and how fast 
the wind is blowing. Too much depends upon 
keeping our precision instruments, our ma- 
chine tools and the motors which drive them 
turning on anti-friction bearings. 


Instead of soap or even the most carefully 
compounded petroleum greases we use Dow 
Corning Silicone Greases to get lasting lubri- 
cation under adverse conditions. 


Take the “Windial” for example. It is set up 
high where the wind blows free. It stays out- 
doors year after year in the sun and rain, in 
the snow and ice. Temperatures may vary 
from —40° to 120°F. Speed varies from 0 to 
about 2000 r.p.m. The best of the organic 
greases wouldn't last long under such con- 
ditions. 


That's why Bendix-Friez engineers tested and 
adopted DC 33 Silicone Grease for lubricat- 
ing the annular ball bearings which take both 
radial and thrust loads from the propeller 
shaft of the “Windial.” 


That's another bit of evidence to support our 
claim that permanent lubrication means Dow 
Corning Silicone Oils and Greases. Within 5 
years your customers will be demanding 
permanent lubrication. It's none too early to 
start working with the DC Siltcone Greases 
described in data sheet No. S 7-4. 


See our booth at the Machine Tool Show— 
Dodge Chicago Plant—September 17-26. 


*TRADEMARK BENDIX AVIATION CORPORATION 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York « Chicago « Cleveland « Los Angeles 
In Canada: Fiberglas Canada Ltd., Toronto 


In England: Albright and Wilson, Lid., London 


Aerodynamicist and Vibration Specialist—Ex- 
perienced in rotary wing field. Graduate engi- 
neers from recognized universities preferred. 
Plant located in suburb of West Philadelphia. 
All replies will be held confidential. Write Per- 
sonnel Department, Piasecki Helicopter Corpora- 
tion, Sharon Hill, Pa. 


Assistant Designer—Wanted immediately by 
Canadian branch of leading aircraft hydraulics 
and landing-gear specialists. Must be capable of 
taking full responsibility for undercarriage design 
projects, and should have had some experience in 
design of hydraulic pumps, systems, and electro- 
hydraulic units. Knowledge of stress analysis 
and familiarity with both British and American 
engineering practices also desirable. This is a 
permanent position with good prospects. Start- 
ing salary $275 to $300 per month, depending on 
qualifications. Apply in writing to Chief Engi- 
neer, Dowty Equipment (Canada) Limited, 999 
Aqueduct St., Montreal 3, Canada. 


Senior Draftsman—Wanted immediately by 
Canadian branch of leading aircraft hydraulics 
and landing-gear specialists. Must have mini- 
mum of 3 years’ experience in the more mechani- 
cal side of aircraft design work and, preferably, 
1 year’s design experience on undercarriage and 
hydraulics, variable-pitch propellers, fuel systems, 
or other similar accessories. Should be capable 
of detailing any undercarriage or hydraulic layout 
and of carrying out elementary stress analysis. 
Familiarity with both British and American engi- 
neering practices also desirable. This is a per- 


manent position with attractive prospects. 
Starting salary proportional to qualifications 
offered. Apply in writing to Chief Engineer, 


Dowty Equipment (Canada) Limited, 999 
Aqueduct St., Montreal 3, Canada. 


762. Engineer 
cal, experienced 


Graduate engineer, mechani- 
in precision transmission sys- 
tems. Aggressive expanding company. Suburb 
of Philadelphia. Replies will be kept confidential. 
Send complete résumé. 


761. Junior Electrical Engineers—Graduate 


engineers from recognized universities preferred. 
To work on aircraft electronic systems. Plant 
located in suburb of West Philadelphia. All re- 
plies will be held confidential. 


760. Aircraft Electronic Engineer—Experi- 


enced in flight-test instrumentation. Plant lo- 
cated in suburb of West Philadelphia. All replies 
will be held confidential. 

742. Automatic Pilot Project Engineer— 


Wanted by leading 
mechanical equiy 
pilot staff, in¢ 


manufacturer of electro- 
ment with a complete automatic 
ng top-notch gyro engineers, 


servo engineers, and electronic engineers. Re- 
quires experienced automatic pilot engineer to 
take charge of automatic pilot engineering to re- 
lieve company chief executive who has handled 


this personally etofore but requires a project 


engineer because of increased work and expanding 


program. Individuals in our employ know of this 
opening so applicant need not be concerned about 
writing to his own employer. Location Middle 
West. 


741. Metallurgist—College graduate with 
several years’ experience in aircraft industry on 
control of materials, processes, and process in- 
spection. ne charge of quality control. 
An expanding aircraft concern, with excellent 
future. All replies will be held confidential. 
East Coast company. 


To as 


739. Instructor or Assistant Professor—To 
teach courses in aircraft structures or aero- 
dynamics in Aeronautical Engineering Depart- 


The number preceding the notices 
represents the Box “cme es of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 


REVIEW—AUGUST, 


1947 


TRANSDUCERS 


by AUTOFLIGHT 
FOR LINEAR 
ACCELERATION 


Unique Linear Acceleration 


Transducers... lightweight, 
small, rugged, dependable. 
Linear electrical signal output 
proportional to acceleration. 
High angular resolution. Mass 


weight magnetically damped 


for optimum performance un- 


der all conditions. 


Write for detailed 
information. 


AUTOFLIGHT 
INSTRUMENTS 


A Divison of G M Gronnini & Co. in 


285 WEST COLORADO ST 


PASADENA 1, CALIFORNIA 


WANTED 
OUTSTANDING TECHNICAL MEN 


For new field offering unusual 
opportunities in becoming as- 
sociated at beginning of a 
project providing unlimited 
possibilities in nuclear re- 
search and aeronautical engi- 
neering. 
MECHANICAL OR 
AERONAUTICAL ENGINEERS — 


Experienced in 


Heat Transfer, Thermo- 
dynamics, Engine Design, 
Aerodynamics, Stress Analy- 
sis, Mathematical Analysis 


METALLURGICAL AND 
CERAMIC ENGINEERS — 
Experienced in 


Powder Metallurgy 
Ceramic Bodies and Coatings 


Please Furnish Complete Informa- 
tion, Including Small Photograph, To 


Personnel Dept. 


NEPA DIVISION 
FAIRCHILD ENGINE AND 
AIRPLANE CORPORATION 


P. O. Box 415 
OAK RIDGE, TENNESSEE 
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ment in Midwestern university. Minimum of 5 
years’ practical experience required; master's 
degree and previous teaching experience desirable. 
In replying please give complete record of personal 
qualifications and experience. 


730. Aeronautical Engineer—Civil Service 
position open in Washington, D.C.., for aeronauti- 
cal engineer with experience in stability and con- 
trol analysis. Salary $4,902 per annum. In 
applying please give brief sketch of personal 
qualifications, education, and experience. 


724. University Airport Operations Director— 
Director of Operations position available at air- 
port owned and operated by a large mid-western 
university. The director should be a pilot and a 
graduate engineer, have had some experience in 
operating an airport, and have an interest in 
flight research and flight training. 


706. Assistant Professor—To teach courses, 
in aircraft structures and aircraft struetures labo- 
ratory at an Eastern university. The primary 
duties of the position will be concerned with air- 
craft structures, but the applicant should possess 
enough knowledge of aerodynamics to permit 
him to assist occasionally in elementary aerody- 
namic courses. Prefer a man with teaching and 
practical experience. In applying, please give 
brief sketch of personal qualifications, education, 
and experience. 


679. Professor of Aeronautical Engineering— 
To take charge of work in established department 
of aeronautical engineering at a large engineering 
college. A man with graduate degree, teaching 
and industrial experience preferred. Rank and 
salary dependent upon educational background 
and experience. 


671. Instructor or Assistant Professor— 
Sought by Aeronautical Engineering Department 
of Southwestern university. Should have 
master’s degree and be able to teach in fields of 
aerodynamics and fluid mechanics, structures, and 
power plants and be capable of specializing in one 
of these, 


670. Research and Aerodynamics Engineers— 
Long-term helicopter development program for 
Army Air Forces requires additional experienced 
and capable engineers. Exceptional working 
conditions and opportunities. Work involves 
aerodynamics, vibration, and flutter analyses on 
advanced designs. Substantial experience in 
serodynamics or vibration work essential. East 
Coast company. 


AVAILABLE 


770. Aeronautical Engineer—B.Ae.E., 1942. 
Age 25, married. Two years’ experience in design 
evaluation of regular and experimental aircraft. 
Two years’ experience in aircraft flight testing and 
aircraft maintenance. One year’s experience in 
supersonic research leading to the design of 
guided missiles. At present engaged as a research 
technician in supersonics. Desires position as an 
administrative or project engineer. Familiar with 
Government contracts and procedures. 


769. Aeronautical Engineer—B.S. in M.E. 
(Aero.), 1942. Age 27, married. Five years’ ex- 
perience in layout and design on military and 
commercial aircraft. Some experience in wind- 
tunnel testing and aeronautical research. Desires 
permanent position with leading aircraft concern. 
Will locate anywhere in United States. 


768. Production-Management Engineer— 
B.Ae.E., Rensselaer Polytechnic Institute, 1942. 
Five years’ experience in engineering and manage- 
ment, including duties in liaison, salvage, design, 
and stress analysis, Three years’ aircraft engi- 
neering officer in U. 8S. Marine Corps in complete 
charge of third echelon maintenance, repair, and 
overhaul, as well as command responsibilities. 
Desires responsible position requiring managerial 
capabilities in addition to engineering knowledge, 
such as production planning and control. 


767. Aeronautical Engineer—Age 23, married. 
Four ‘years’ experience in air-transport field. 


Thoroughly familiar with aircraft structures and 
systems, weight and balance procedures, struc- 
tural repairs, and servicing. Two years’ experi- 
ence in detail design and interior furnishing of 
large commercial aircraft including DC-3, DC-4, 
and L-49 aircraft. Desires position of responsi- 
bility in which engineering background will be of 
value. Available immediately. 


766. Aeronautical and Mechanical Engineer— 
Age 25. B.S. in G.E. with A.E. Option from 
Georgia School of Technology. Considerable 
work toward M.S. completed. Three years’ ex- 
perience in the development of aircraft engines 
(conventional and jet) and propellers in the Engi- 
neering Division, Air Matériel Command, Wright 
Field as an officer. One year’s experience in theo- 
retical analysis of power plants, rocket research 
and development, and aerodynamics for guided 
missiles. Considerable experience as a pilot. In- 
terested in sales engineering. Will locate any- 
where. No objection to traveling. Good refer- 
ences. 


765. Aeronautical Engineer—Age 28. B.S. in 
Mechanical Engineering from Illinois Institute of 
Technology. S. M. in Aeronautical Engineering 
from Graduate School of Engineering, Harvard 
University. Thirty months’ Navy experience 
with the Bureau of Ordnance Aviation, Ordnance 
Section. Experience includes design, layout, 
drafting, and stress analysis of ordnance 
equipment. Desires work in experimental air- 
craft design and stress analysis. 


764. Engineer—Ph.D., Master’s, and Bache- 
lor’s degrees; age 30. At present, Director of 
Aeromechanics Department for large corporation 
engaged in research, design, and development in 
supersonic and subsonic guided missile programs. 
Formerly, Associate Professor of Aeronautical En- 
gineering at midwestern university, teaching 
theoretical aerodynamics, supersonic and com- 
pressible subsonic flow, dynamic stability, and 
wind-tunnel courses. Desires professorship or 
associate professorship at recognized university 
with the possibility of some research or consulting 
or a responsible position in industry with good 
future prospects. 


763. Teacher—Desires position teaching aero- 
nautical engineering at recognized college or uni- 
versity. B.A.E. degree, magna cum laude. Grad- 
uate work in engineering partially completed. 
Three years of progressively responsible industrial 
experience, including analysis and design of tubu- 
lar and stressed-skin structures and of the me- 
chanical elements of civilian and military aircraft, 
with emphasis in rotary wing field. One and one- 
half years’ experience as instructor of mechanical 
engineering at accredited college. Qualified to 
teach courses in aerodynamics, fluid mechanics, 
advanced strength of materials, airplane design, 
structures and stress analysis, and rotary wing 
aircraft. 


759. Powerplant and Engine Accessory De- 
signer—Graduate M.E., German university. Ex- 
tensive design and testing experience. Fully con- 
versant with engine layout and all phases of de- 
velopment. Considerablé design and research 
background on fuel injection systems. 


758. Aviation Technical Writer—Author of 
three technical books on aviation education, air- 
craft operations, aviation course of instruction. 
Has written technical magazine articles, aircraft 
manuals of operation, engine manuals, accessory 
description and operation manuals, service and 
overhaul manuals. At present teacher of high- 
school aeronautics. Would like assignments from 
schools, laboratories engaged in aeronautical re- 
search, factories and manufacturers that require 
technical aviation writings, and publications. 
Twelve years’ practical experience in operational 
aviation. 


757. Flight Test or Research Engineer—Aero- 
nautical Engineering graduate with 5 years’ ex- 
perience in flight testing, flight research, and wind- 
tunnel testing. Has done military and C.A.A. 


acceptance flight tests. Special experience with 
with large aircraft test organization. Intends to 
leave West Coast. Desires equivalent position in 
the East; New York or New England Coast 
preferred. 


756. Aeronautical Engineer—B.S. in Ae.E., 
age 24, single. Two years’ maintenance engineer- 
ing experience with the Army Air Forces. Four- 
teen months’ experience as test engineer, me- 
chanical laboratory, and test engineer in charge 
of stratosphere chamber with leading rotary wing 
and rocket ‘airplane manufacturer. Desires posi- 
tion in structural, altitude, or wind-tunnel testing. 
Details and references upon request. Location 
open. 


755. Mechanical Engineer—B.S. in Mechani- 
cal Engineering, age 28. Three years of perform- 
ance estimation of gas turbines and thermody- 
namic analysis and design of gas turbine compo- 
nents. Three years of mechanical design of air- 
craft elements. Desires a responsible position 
with an active organization with plenty of work 
and an opportunity for advancement. Location 
unimportant. 


754. Aeronautical Engineer—B.S. in Aero- 
nautical Engineering, age 26. Forty months’ 
experience in the Army Air Corps as an engineer- 
ing officer in charge of maintenance and equip- 
ment development. Desires position in aero- 
dynamic research but will also consider other 
positions. Sound theoretical background in 
stress analysis and aerodynamics as well as prac- 
tical experience in heavy aircraft maintenance. 
Details and references upon request. 


753. Engineer—B.M.E., 1943. Nine months 
as assistant project engineer on automatic aircraft 
control. Two years as aerodynamics engineer on 
piloted and pilotless aircraft. For past 6 months 
in charge of projects to simulate in laboratory the 
behavior of guided missiles and their control 
equipment while in flight. Desires improved 
opportunities. 


752. Engineer—Age 36, 3 years’ college engi- 
neering; 2'/2 years as an engineer in the aircraft 
industry; specialist in weights and balance; 
holds valid A. & E. license; approximately 10 
years all-round technician on all types of aircraft. 
Would like to represent aircraft manufacturer in 
the field. 


751., Aeronautical Engineer—Seven years’ 
air-line and manufacturing experience, mostly on 
heavy multiengined aircraft covering tool design, 
group leader equipment installation design, serv- 
ice and liaison engineering, flight testing, direc- 
tion of preparation of flight and maintenance 
handbooks, and progressive maintenance systems 
for U.S. Navy and a major air line. Desires re- 
sponsible position with air line or manufacturer, 
domestic or foreign. Excellent references fur- 
nished. 


750. Aeronautical Engineer—B.Ae.E., age 24, 
single. Two years’ experience in flight testing, 
primarily jet-propelled aircraft. Three and one-, 
half years with A.A.F. as navigator, experimental 
engineering officer, and administrative officer. 
Seeks position in aeronautics, preferably develop- 
ment and/or liaison. 


748. Aeronautical Engineer—Bachelor’s and 
Master’s degrees in Aeronautical Engineering. 
Presently holding responsible executive position 
with well-known helicopter manufacturer. De- 
sires new connection either in industry or at 
recognized university. Broad general aircraft 
experience; author of several published papers on 
rotating wing aircraft and general design; well- 
known in industry and C.A.A, circles; teaching 
experience in field of structural design. 


747. Helicopter Flight Test Engineer—Age 27, 
married. B.S.E. (Aero.), 1943. Familiar with 
C.A.A. flight test procedures and data reduction 
necessary for helicopter certifications. Four 
years’ aviation experience includes flight-test in- 
strumentation, conventional aircraft flight sched- 
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uling. Desires position in Midwest in related or 
nonrelated field where background would be of 
some benefit. 


746. Aerodynamicist—Age 28; B.S. and M.S. 
degrees in Ae.E. Five years’ experience in aero- 
dynamic design of commercial and military air- 
craft. Considerable experience with static and 
dynamic stability analyses of aircraft. Desires 
responsible position either with aeronautical col- 
lege or with aircraft industry. 


745. Aeronautical Engineer-Teacher—Pres- 
ently employed design engineer would prefer a 
change to teaching position. Work in aircraft 
industry or in aero-insurance field also desirable. 
Scholastic record includes B.S. degree in Mechan- 
ical Engineering and graduate study in applied 
mechanics, plus M.S. degree from Harvard 
Graduate School of Engineering. Over 6 years’ 
industrial experience on gliders, large (four- 
engined), and small aircraft, amphibians and jets. 
Has been chief of structures and aerodynamics on 
light aircraft; handled approval of important air- 
craft designs while working for C.A.A.; has also 
handled safety and accident analysis, and C.A.A. 
design and liaison work for large aircraft manufac- 
turer. Teaching experience includes graduate 
assistantship at leading university and appoint- 
ment as Instructor in Aeronautical Engineering 
on part-time basis. 


744. Project Engineer—Age 29; M.Ae.E. 
Nine years’ experience in design and development 
of aeronautical and mechanical components. Re- 
cent experience in guided missiles and in direction 
of groups engaged in aeronautical development 
work. Especially interested in coordination of 
new development work. 


743. Aeronautical Engineer—Bachelor of 
Ae.E., Master of Ae.E. from New York Univer- 
sity, majoring in aircraft structures. One and 
one-half years’ experience as student and graduate 


ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


assistant and some experience in research depart- 
ment of large Eastern aircraft company. Inter- 
ested in obtaining position in structural research 
or structural test. 


740. Aeronautical Engineer—B.S. in Aero- 
nautical Engineering. Nineteen years’ exper- 
ience in military and commercial development and 
flight testing. Specialized in aerodynamics, 
flight test, power plants, and weights. Has pro- 
fessional license. Desires position in develop- 
ment of personal airplane. Interested in South- 
ern California location. 


738. Aviation Representative—Executive. Mar- 
ried. Seven years’ air-line experience. Possesses 
good working knowledge of all departments. 
Broad communications experience—supervisory 
and administrative. Some flying experience plus 
working knowledge of dispatching, meteorology, 
instrument flying, and navigation. Alert, reliable, 
mechanically inclined. Executive ability. In- 
terested in organizing a helicopter operation, or 
cargo or feeder air-line. Will consider responsible 
position with an organization needing a well-in- 
formed aviation representative. Will furnish 
references on request. Interview desired. 


737. Engineer—Age 33, married. Aeronauti- 
cal and mechanical engineering education. Nine 
years’ experience in aircraft industry including all 
phases of design and analysis of airplane struc- 
tures. Would like position with growing concern. 
East Coast preferred. 


736. Spare Parts Requirements Specialist— 
Graduate of 2-year aeronautical engineering 
technical college; C.A.A. mechanic’s license; 3 
years with A.T.C. and A.T.S.C. as assistant air- 
craft maintenance officer specializing in schedul- 
ing the repair of spare parts and anticipating need 
for same before actually needed. Presently em- 
ployed and has 2 years’ experience with a major 
air line, mainly in provisioning spare parts. Hasa 
thorough practical knowledge of engineering and 
maintenance problems and practices. Desires 
connection with an air line or company planning 
to enter the air transportation business. Prefer- 
ence is New York Area. 


735. Engineer—B. of A.E., 1942, with honors. 
Postgraduate study in mathematics. Training 
background includes extensive experience as a 
machinist and as adraftsman. Flying experience. 
Experience as development engineer working on 
all phases of aircraft propeller theory, testing, and 
production. Two years as an engineering officer in 
the U.S. Navy. Last duty as an administrative 
engineer with the Office of Research and Inven- 
tions. Experience with large aircraft company as 
a@ research aerodynamicist working on subsonic 
and supersonic rocket aircraft. Design engineer, 
procurement engineer, and sales engineer with 
mechanical machine company. Exceptional ad- 
ministrative and sales ability. Personable appear- 
ance and can deal effectively with people. High 
engineering aptitude and understanding proved 
many times in practice, 


734. Aircraft Equipment Engineer—Age 33, 
married. Fourteen years’ experience, including: 
1'/e years as aircraft mechanic; 2!/: years as 
assistant chief engineer small aircraft plant; 11/2 
years as group leadman on experimental aircraft 
project, doing layout, lofting, stress analysis, 
weight and balance; 8 years with major aircraft 
company as layout draftsman, engineering de- 
signer, shop liaison engineer, modification and 
salvage engineer. Research and development 
work on passenger comfort and lightweight seat- 
ing. Familiar with Army and C.A.A. regulations. 
Desires chance for advancement with manufac- 
turer, research organization, or maintenance base. 
Prefers West Coast. 


733. Engineer—Nine years’ experience in 
manufacturing and materials and process en- 
gineering. Alsosome experience in stress analysis, 
structural testing, and design. Desires position in 
materials and processes, research, production de- 
sign, or manufacturing field with air-line, air- 
frame, or accessory manufacturer. 


732. Chief Power-Plant Engineer—B.S. in 
M.E. Twenty years’ experience in airplane de- 
sign as draftsman, weight computer, stress 
analyst, flight test observer, project engineer, 
power-plant engineer, and chief power-plant en- 
gineer. Fifteen years as power-plant installation 
specialist. In charge of power-plant design and 
technical calculations for many outstanding 
military and commercial airplanes. Turbojet and 
rocket experience. Successful administrative 
record in handling design groups. Desires ad- 
ministrative position with progressive firm in en- 
gineering department of aircraft company or in in- 
stallation department of engine manufacturer, 

731. Aerodynamics; Design; Structures; 
Management—Experienced in all phases of air- 
craft design and manufacturing. Ex-assistant 
chief engineer, chief aerodynamicist, chief of 
stress, project engineer. University of Michigan 
graduate, B.S. Ae.E., B.S.M.E. Age 30, married. 
Desires work in New York City vicinity. Com- 
plete information given on request. 

729. Plastics Engineer—B.S.in M.E., Cornell, 
1940. Age 30, married. Wishes to organize 
low-pressure molding department or section of 
laboratory for aircraft concern designing surfaces 
that must carry radar equipment or have super- 
sonic smoothness. Five years’ experience in 
aircraft applications of plastic resins, thoroughly 
familiar with practical laboratory and production 
techniques; also with design and lofting require- 
ments for low-pressure molds. 

728. Aeronautical Engineer or Teacher— 
B.S. Ae.E., now completing master’s work at 
the University of Michigan in aerodynamics, 
propulsion and research techniques. Received 
Rotary Wing Scholarship in 1946. Reads and 
speaks French and German. Has done tutoring 
in physics and aeronautics. Three years’ ex- 
perience as assistant project engineer on de- 
velopment, design, and manufacture planning for 
aircraft instruments and subsonic wind tunnel. 


(AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 
at the low rate of $1.40 a $1,000 


No Physical Examination * No Age Limit 


EXAMPLE 


$25,000 policy for only 


‘$35.00 a year including 
$1,250 for Hespital and Doctor's bills 


Policies cover all 
airlines in U.S. and 
American Flag lines 
world-wide — also 
airlines in Caneda, 
Mexico and South 
America which meet 
safe operating 
standards. 


Backed by the 
Combined Assets of 


Aetna Casualty & Surety Co. 

American Surety Co. of N.Y, 

Century Indemnity Company 

Hartford Accident & Indem- 
nity Co. 

Maryland Cosualty Co. 

Massachusetts Bonding & 
Insurance Co. 

New Amsterdam Casualty Co, 


Stondard Accident Insurance 
Company 


Travelers Indemnity Co. 
United Stotes Fidelity & 
Guaranty Co. 


WRITE OR PHONE ANY U. S. GROUP OFFICE 


U. S. AVIATION UNDERWRITERS 
INCORPORATED 
NEW YORK 7, N. Y. 
CHICAGO 
OS ANGELES 


80 JOHN ST. « 
WASHINGTON 
ATLANTA 
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Two years’ experience in A.A.F., personally 
responsible to Chief of Maintenance, for 3rd 
echelon maintenance on all C-47, C-53, and P-38 
aircraft in the Ninth Air Force. Desires engi- 
neering position in supersonic research, rotary 
wing field, or as teacher in aerodynamics, pro- 
pulsion, structures, or rotary wing subjects. 


727. Tool-Production Engineer—Age 34. Fif- 
teen years’ experience sheet metal and precision 
metalworking fields in production supervision, 
tool design, aircraft layout drafting, production 
engineering. Last 8 years in aircraft, last 2 
years as Chief Tool Engineer. Capable adminis- 
trator, considerable experience in labor relations. 
Desires position in tool or production engineering 
leading to responsible position requiring adminis- 
trative ability. 


726. Aeronautical Engineer—B.S. in Ae.E., 
942, plus additional engineering studies. Age 
25, single. Five years’ experience, including 3 
years’ layout design and 2 years’ engineering 
experience in another field having to do with 
the fabrication and production design of ceramic 
product. Experience in processing, testing, re- 
search, and field service in capacity of Practical 
Engineer. Prefers position in administrative 
capacity, field service or design group. Free to 
travel anywhere. Complete information will be 
given on request. 


725. Airplane Structures Engineer—B.S. in 
M.E. from recognized state university. Five 
years’ experience in airplane structural design, 
major stress analysis and air loading with lead- 
ing aircraft manufacturers and 3 years of ex- 
perience with Federal Government agencies 
having cognizance of aircraft airworthiness. 
Some teaching experience and author of text on 
flight loads. Desires position in aeronautical or 
mechanical engineering or teaching involving 
structural design, stress analysis, uid mechanics, 
or other analytical or research work. 


723. Aeronautical Engineer—Young Puerto 
Rican, 20 years old, American citizen; graduate 
of Academy of Aeronautics, February, 1947. 
Speaks and writes Spanish. Will accept position 
in New York, Puerto Rico, or South America. 


722. Research Engineer—Age 29, married. 
B.S. Ae.E., 1943. M.S. Ae.E. expected in 
1947. Three and one-half years’ research ex- 
perience including general aerodynamics and 
subsonic and supersonic wind-tunnel testing. 
Supervisory experience. 


721, Engineering Writer—B.S. degree in Aero- 
nautical Engineering, Purdue. M.S, in Journal- 
ism. Married; 23 years old. Has taught aircraft 
structures and mathematics. Wants to work with 
a technical publication as assistant editor or 
similar post. Although magazine work is pre- 
ferred, will consider any position that would draw 
upon engineering and writing training. Would 
be interested in college teaching. 


720. Development or Design Engineer— 
Twelve years’ specialized in power plant installa- 
tion, design, test, research and proposal work as 
designer, group engineer and senior project en- 
gineer. Also familiar with design, test, and per- 
formance calculations of exhaust ejector pumps 
and thrust augmenters, and some design of ram- 
jet engines. Five years’ air-frame design experi- 
ence and 5 years’ diversified shop, tool engineer- 
ing, and plant engineering work. Since end of 
war, partner in a small Midwestern engineering 
company doing some work on airplane component 
design. Well versed in organizing and follow 
through of projects and in dealing with personnel. 
Born, graduated, and 5 years’ engine-design ex- 
perience in Germany. In United States since 
1929; citizen since 1935; age 45; married. De- 
sires position with airplane or component manu- 
facturer or operator as a design development, 
test, field, or maintenance engineer. Starting 
salary and location secondary if opportunities 
are right. Available immediately. 


719. Aeronautical Engineer—B.S. degree in 
Aeronautical Engineering; graduate work, 
majoring in physics; age 31. Eight years’ aero- 
nautical engineering experience, consisting of 6 
years in stress analysis, structural testing, and 
structural design criteria development and 2 
years in preliminary aircraft design. Thoroughly 
experienced in aerodynamics, aircraft structures, 
and design. Capable as a project engineer and 
in the supervision of engineering and laboratory 
personnel. Desires position requiring initiative 
and responsibility in which engineering experience 
and background will be of value. 


717. Aeronautical Engineer—M.S. in Ae.E.; 
A.B. in mathematics. Four years’ experience in 
stress analysis, flutter, and vibration with lead- 
ing aircraft firms. Interested both in teaching 
and in industry, preferably in New York area. 


716. Pilot—Position wanted as pilot for pri- 
vate concern with sales engineering possibilities. 
B.S. in Ae.E. Four years’ engineering experi- 
ence with airplane manufacturers. Four and 
one-half years’ air-line experience in twin-en- 
gined and four-engined equipment; 2,600 hours’ 
logged time. C.A.A. ratings held—commercial, 
single- and multiengined land, instrument, and 
instructor. Free to locate anywhere but Chicago 
preferred. 


715. Instrument Engineer—B.E.E., Cornell 
University, 1943. Four years’ experience with 
recording and indicating instrumentation in 
flight test division of leading aeronautical re- 
search laboratory. Developed instrumentation 
and calibration techniques and supervised the in- 
stallation and maintenance shop personnel. De- 
sires position with aeronautical laboratory or 
instrument manufacturer: 


714. Aeronautical Engineer—B.S., Rensselaer 
Polytechnic Institute. Age 24. Well experi- 
enced in the structural analysis and design de- 
velopment of supersonic military aircraft and 
missiles. Additional experience and background 
include aerodynamics major as undergraduate and 
3 years in U.S. Navy as aircraft engineering of- 
ficer-specialist in structures and engine mainte- 
nance and repair. Desires permanent position 
with West Coast aircraft concern. Prefers to 
continue work in supersonic research and de- 
velopment in either structures or aerodynamics. 


713. Manufacturers Representative, Sales, or 
Field Engineer—Engineer with 17 years’ aero- 
nautical design, plus 3 years of successful air- 
craft sales engineering experience. Has technical, 
executive, and sales ability. Desires connection 
with distributors or manufacturers to handle prod- 
ucts selling to West Coast aircraft industry. 
Well known to both engineering and purchasing 
personnel of California aircraft companies. Avail- 
able immediately. 


712. Materials, Processes, and Standards 
Engineer—M.E. degree; seeks position with 
aircraft or metal fabricating plant in New York 
Metropolitan area or Long Island. Excellent 
record: nationally known author; prominent 
welding consultant; authority on materials, 
processes, and standards; research; design; 
administration; production; industrial engi- 
neering; estimating. Presently employed with 
one of America’s foremost aircraft companies. 


711. Professor of Aeronautical Engineering— 
B.S. in M.E.; M.S.in A.E. Five years’ teaching 
experience as Associate Professor of Aeronautical 
Engineering, in well-established engineering col- 
lege. Five years’ varied industrial experience, 
including development work on guided missiles. 
Desires permanent position in recognized engi- 
neering college teaching airplane design and aero- 
dynamics. Primarily interested in research and 
development of light planes. Available immedi- 
ately. 


710. Aeronautical Engineer—Married; age 
30. Four years’ experience in structures and 
static test. Experience in electronic instru- 
mentation for testing. Six months at Wright 
Field as company representative for static test of 


large airplane. Two years’ experience in struc- 
tural and mechanical design for high-speed vari- 
able density wind tunnel. One year in Navy 
radar program. Now attending California In- 
stitute of Technology. Will obtain M.S. in Aero- 
nautics in June. Would like industrial research 
or teaching and research with work toward a 
higher degree. 


709. Aeronautical Engineer—B.S. in Ae.E. 
Experience includes structural testing, drafting, 
and liaison on both military and commercial 
aircraft. Seeks position in structural testing or 
wind-tunnel testing. Location open. 


708. Aeronautical Engineer—Financially in- 
dependent, as the result of successful designs, 
desires new position on West Coast with sufficient 
authority or scope to be able to obtain results. 
Successful projects previously headed, both com- 
mercial and military, will be furnished as proof of 
ability to lead either design or research develop- 
ments. Salary is of minor importance. 


707. Sales Engineer—Engineer with 27 
years’ experience in aircraft engineering and 
manufacturing. Has ingenuity and engineering 
ability combined with sales ability. Desires 
sales engineering connection in Log Angeles area 
in any field requiring these characteristics. 


705. Aeronautical Engineer—Former pilot; 
long and broad experience in nearly all phases of 
airplane design, manufacture, and operation. 
Lately specializing in gas turbines and hydraulics. 
Especially interested in development. 


704. Aeronautical Engineer—Seventeen years’ 
experience on airplanes and 2 years on helicop- 
ters as layout man, group leader on drafting, de- 
sign draftsman, chief draftsman, project engineer, 
design engineer, and assistant chief engineer, 
concerning commercial and military aircraft. 
College education and 5 years’ original experience 
in mechanical engineering. 


703. Aeronautical and Aircraft Maintenance 
Engineer—B.Ae.E., N.Y.U., 1944. Two and one- 
half years’ overhaul, maintenance, modification, 
and repair of single- and multiengined aircraft 
in both military and commercial aviation, plus 
previous limited association with manufacturing 
industry. Seeks a responsible engineering posi- 
tion to which adaptable in either manufacturing 
industry or air transport. Will consider overseas 
employment. 


702. Engine Research Technician and Drafts- 
man—College background; 2 years’ aeronautical 
engineering; 29 years old; married. Nine years 
of technical and practical experience in aircraft- 
engine production and development. Thorough 
familiarizatien with engine design and develop- 
ment, laboratory testing and research, engineer- 
ing analysis, and layout and detail drafting. Two 
and one-half years’ experience with gas-turbine 
and jet propulsion engineering projects at U.S. 
Navy Air Test Research Center. Desires per- 
manent position with leading engine manufac- 
turer or experimental development unit in re- 
search, development, designing, or liaison ca- 
pacity, preferably in New England or Eastern 
Coastal area. 


700. Project Engineer—Age 36. B.S.in M.E., 
plus some postgraduate work. Nine years’ ex- 
perience in production and development of elec- 
tromechanical instruments. This work has 
included considerable time spent with laboratory, 
manufacturing, and inspection groups and also 
with customers on related engineering problems. 
Especially interested in cost-reduction work. A 
complete outline of experience and qualifications 
will be sent upon request. 


699. Chief Inspector or Experimental De- 
partment Head—Twenty years’ experience in 
the aircraft industry, including experimental, 
quality control, and production analysis. Seeks 
position as chief inspector or head of experimental 
department. Location open. 
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698. Engineer and Erxecutive—Almost 30 
years’ experience on airplane and accessory de- 
sign, airport selection and layout, and airplane 
operations engineering. Goed organizer and 
manager; sound business experience; capable 
technical writer; wide knowledge of materials and 
processes. 


personal aircraft. 


locate any where. 
697. Aircraft Structural Engineer—Graduate 


engineer, B.S. in M.E., Ae.E. Two years’ aircraft 696. Aeronautical Engineer—B.S. in Ae.E., 
New York University (Guggenheim School of 


structural design and research experience. De- 


sign experience gathered with both military and 
Thoroughly familiar with 
C.A.A. requirements and static testing. Struc- 
tural research experience gathered while in the 
Army Air Forces. Desires position in structural 
design or structural research department. Will 
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Aeronautics). Almost 2 years’ mechanical traip. 
ing and experience in the A.A.F. Six months’ ex. 
perience with small West Coast aircraft company 
performing design and stress analysis of major 
components of prototype airplane under super. 
vision of chief engineer. At present, graduate 
student at M.I.T., specializing in rotary wing air. 
craft working toward §.M. in Ae.E. Good 
grades throughout schooling. Desires position 
with progressive helicopter company. Detail 
and references upon request. 


XS-1 Research Airplane 


(Continued from page 26) 


objective reporting of the phenomena attendant with 
high-speed flight. He has also been reluctant to repeat 
his experience and, hence, investigate the various mani- 
festations of phenomena associated with flight at criti- 
cal Mach Numbers. 

There has been adequate evidence from flight tests 
to show that the behavior of an airplane at a given 
Mach Number does depend somewhat upon g and that 
its behavior at high altitude is not the same as at low 
altitude for a given Mach Number. The aerodynamic 
forces that can act upon the airplane are greatly reduced 
at high altitude, presenting reduced structural problems 
and tending to reduce the magnitude of buffet stress. 
The reduced drag encountered at high altitudes also 
means greater accelerating force to minimize the 
time during which the pilot need be subjected to 
a given critical Mach Number while increasing his 
speed. 


It was with many of the foregoing factors in mind that 
the decision was made to power the XS-1 with rocket 
motors and to provide a sturdy pressurized cabin 
whereby the pilot could operate with equal safety and 
equal engine power irrespective of atmospheric density, 
He has been given a machine that is so sturdy that it is 
probable that the pilot would break before the machine. 
He has been given an aircraft so powerful that it is 
capable literally of climbing and accelerating vertically. 
It is capable of surpassing during steep climb those 
Mach Numbers hitherto attainable at high altitudes 
only by diving. With the ability to shut off all power 
instantaneously and with the ability to conduct at 
least the early stages of supersonic flight during a 
climbing attitude, the pilot’s ability to retreat from 
danger at any instant should go a long way toward 
promoting the objectivity of his tests. The XS-1 
can prove or disprove conclusively the feasibility of 
supersonic flight with aircraft as we know them. 


Sciences offers the facilities of: 


years of age. 


ties will be sent on request. 


I. A. S. Library Facilities 


To serve Institute members and others in the aeronautical industry, the Institute of the Aeronautical 


The W. A. M. Burden Library 
2 East 64th Street 
New York 21, N.Y. 


The facilities of this library are available for reference study at the Institute. 


The Paul Kollsman Lending Library 
2 East 64th Street 
New York 21, N.Y. 


This library loans books without charge to members and others in the United States over eighteen 
Full information will be sent on request. 


The Pacific Aeronautical Library 
6715 Hollywood Boulevard 
Hollywood 28, Calif. 


This is a service and reference library for West Coast organizations. Full information as to its facili- 
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Professional Calling Card 


Harold M. Lewis 


Consulting Engineer—City Planner 
Airport Planning: All Phases, Site Selection to Design 


15 Park Row 


New York 7, N. Y. Tel: WHitehall 4-2627 


Luttrell & Senior, Inc. 


Air Transportation Management 


Consultants 


Engineering 
331 Madison Avenue 


New York 17, N. Y. Tel: MUrrayhill 7-6935 


Whipple and Company 


Consulting Development Engineers 
Mechanical Laboratory & Experimental Shop 


114 Liberty Street 


New York 6, N. Y. Tel: BArclay 7-4058 


lvor B. Yassin 


Aviation Engineer 
Design * Stress Analysis * Research * Technical Writing 


144 East 47th Street 


New York 17, N. Y. By Appointment 


J. Robert Fischel 


Aviation Consultant 
Technical services (civil and military), special studies, 
Washington representative for individual firms. 


Woodward Buildin 


Washington 5, D. C. Tel: NAtional 4645 


A NEW 


The Institute of the Aeronautical Sciences has re- 
ceived many requests from its members and subscribers 
for lists of individuals and organizations offering spe- 
cialized professional services. To provide a direc- 
tory listing services of this type, a special section 


“PROFESSIONAL CALLING CARDS’ has been 


inaugurated with this issue. 


Your name in this box 

will reach over 8,000 

readers. For details 
see below. 


Professional Calling Cards 


SERVICE 


All space is uniform in size (314” x 134”). Copy is 
subject to approval of the Editors and is limited to 
three lines exclusive of name and address. 

SPACE RATES 

The following are the rates per card: 

12 consecutive times. . $15.00 per insertion 


$17.50 per insertion 
1 to 5 times......... $20.00 per insertion 


For further information write to Mr. Austin G. Cragg, Acting Manager, Aeronautical Engineering Review, 
2 East 64th Street, New York 21, N. Y. 
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@® AN ANNOUNCEMENT TO THE 


Aeration \ndustry 


BY 


JACK & HEINTZ PRECISION INDUSTRIES, INC. 


Cleveland 1, Ohio 


Home of the newly-formed Aviation Division of Jack & Heintz Precision Industries, Inc. 


IGH-SPEED WARTIME PRODUCTION of aircraft electrical equipment 


brought about a phenomenal growth in our company. . . an expansion so sudden that our 


peacetime aircraft operations were divided among seven plants in the Cleveland area. 


To strengthen our teamwork with the fast-growing Aviation Industry, we have recently 
consolidated all aircraft activities into a centrally-housed Aviation Division. This unified 
operation is directed by Ralph M. Heintz, Vice President in charge of all company 


engineering, and J. Louis Reynolds, General Manager of the Aviation Division. 


Streamlined to meet the exacting needs of the Aviation Industry, this new Division is devoted 


exclusively to the further creation, development and production of improved electrical components 
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Juden te Aduertisers 
A 
Precision Products 60 International Nickel Company, Inc., 54 
x Aircraft Radio Corporation........ 16 
x Aluminum Company of 56 J 
Autoflight Instruments Division, G. M. Giannini & Com- 
B K 
Bell Telephone 58  Kollsman Instrument Division, Square D Company....... 
Cc 
Cambridge Instrument Company, 34 . 
Chance Vought Aircraft Division, United Aircraft Cor- Lamb Electtic Company) 62 
D | Glenn L. Martin Company, The........ceeeeesescees 40 
Delco-Remy Division, General Motors Corporation..... 14 
North American Aviation, Inc... 52 
Eaton Manufacturing Company, Saginaw Division....... 4 S 
Sinclair Refining Company.......csececccccssccece 28, 29 
F Square D Company, Kollsman Instrument Division...... 
Fairchild Engine and Airplane Corporation, Nepa Divi- 
United Aircraft Corporation, Chance Vought Aircraft 
United States Aviation Underwriters Incorporated...... 70 
G&O Manufacturing Company, 70 United States Plywood 16 
General Electric Company, Apparatus Department...... 48 
General Motors Corporation, Delco-Remy Division..... 14 Ww 
baie Giannini & Company, Inc., Autoflight Instruments 
*B. F. Goodrich Company, The, Aeronautical Division... Willys-Overland Motors, Inc., Aircraft Research & 
Wyman-Gordon Company... 2 
H 
Hagan Corporation 65 
pment Hindusten Aircraft 67 B. 73 
rea. 
* Specifications and further information on the aircraft 
products of these companies will be found in the 
ced 1946 AERONAUTICAL ENGINEERING CATALOG 
The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. It is dis- 
tributed annually to Chief Engineers, Designers, Production Heads, and 
. Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
mn. Accessory, and Aircraft Parts Manufacturers; Air Transport Companies; 
Army, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 
ted Published Annually by 
INSTITUTE OF THE AERONAUTICAL SCIENCES 
onents. 2 East 64th Street New York 21, N.Y. 
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AERONAUTICAL 


. they’re big. 


new Boeings . . 
Able to carry 81 passengers cross 
country, or 114 on commuter flights. 
With loads like that, they can’t tolerate 
any deadhead weight. 


Every square inch of material must jus- 
tify itself in three ways: in lightness, in 
rugged strength, and in dimensional 
stability. 


Weldwood* and Armorply* Honey- 
comb boast an amazingly high strength- 
weight ratio. The multicellular core 
weighs as little as 4 lbs. per cu. ft. The 
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Weldwood Honeycomb walls add 
rugged stiffness . . . subtract weight 


facing can be beautifully grained 
matched veneer, gleaming aluminum, 
stainless steel or plastic. Honeycomb’s 
mechanical properties, rigid strength, 
and insulating qualities offer the plane 
designer many advantages. 


Honeycomb core can be made of im- 
pregnated cloth, paper, Fiberglas, or 
other material. Armorply and 
Weldwood Honeycomb are available in 
stock sheets, contoured panels or semi- 
finished form to your specifications. Get 
full engineering data on these spectacu- 
lar airworthy materials. Write today. 
“T.M. U.S.P. Co. 


WELDWOOD and ARMORPLY 


ONEYCOMB 


Manufacturers of Weldw 


od Flat and Molded Plywood, Armorply, 


Flexmetl, Industrial Adhesives, Plastic Laminates and parts. 


Installing Armorply Honeyco 
wall of ladies’ dressing room 
the Boeing 377 Stratocruiser. 


UNITED STATES PLYWOOD CORPORATIO 
55 West 44th Street, New York 18, N.1 
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